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TubctesnnK circuic uses exclusi\e 'TloaiinK 
Filameni’* return selector circuit which deals 
old man "obsolescence" a knockout blow. 
It will test any a. 5. 6. 7 or 8 pronjt tube 
regardless of whether the Alament termi> 
nates on the regular two pin terminations or 
not. It could even test any future tube with 
one of the Alament connections terminating 
on a "top cap"! 

Supreme Square meter with large easily 
read scales and i m. a. movement <1000 
ohms per volt). 

New lube testing circuit which is easier to 
operate and more accurate than ever before. 
Sells more tubes. Results shown on English 
reading "Good Tube—Bad Tube" scale. 


Tests all elements for opens; tests shorts 
and leakages between any two elements, all 
while the tube is HOT and on neon bulb. 
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Simple tube testing system requires mini* 
mum controls, maximum saving of time 
and more.proAt to you. 

Primary Volts adiuster usin|t tapped trans* 
former, the most accurate line voltage ad* 
lustment method. 

Extra multimeter ranges too! A combination 
tube checker and multimeter—iusi the in¬ 
strument to carry on service calls. 

Four A, C. Voltage ranges of 0/7/140/350/ 
1400 volts. 

Four D. C. Voltage ranges of 0/7/140/350/ 
1400 volts. 


1 Three Ohmeter ranges—o '200/2000/ 
20,000 ohms. 


Two Megohms ranges- 
megs. 


[>/2 megs, 0/20 


1 2 Electrolytic Filter Capacitor leakage teJt on 
^ ^ "Good-Bad'* English reading scale. 
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Electrostatic Capacitor leakage test on neon 
bulb. 


Four Output measuring ranges. 0/7/140/ 
350/1400 A. C. volts. 


Nineteen multimeter ranges and functions 
besides the best tube tester design ever 
offered the serviceman. 
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Only six sockets test all tubes. No question 
as to which is the proper socket to use. 


Panel only 13^ inches by 9 inches of Beau¬ 
tiful Antique Bronze. 


Golden Oak Carrying Case. 

Low ohms 0/200 ohm range has center scale 
reading of only 3.5 ohms! Just the unit to 

_I D c_ it 


accurately measure voice coil and R. F. coil 
resistances, Arst division on this range is 
0.1 ohms! 


SOLD 0^1 SUPR'EME S. I.C. TERMS—THE WORLD^S EASIEST INSTALJ.M.ENT TERMS 


SUPREME 

GREENWOOD 


INSTRUMENTS CORP. 


MISSISSIPPI 
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AFTER COM^LETiMG 
TWENTY LCSSONS 
I joined station 
WMPC WHERE I 
AM NOW CHIEF 
Ot>ERATOR. 
HOLUS f. HAYSS 

•f MAOrtON (T. 
LAPCER. wiCN. 


I AM EMpLoreo ^ 
BY A RADIO 
STORE, And 
CARHCO ABOUT 
♦1.500 last 

year, 

rHARLfS L TOWtfr 

$7S 5 laTM ST. 
SAN JOSE.CALiT^ 


I NOW HAVE MY 
OWN RAOlO 
BUSINESS 
and average 
♦ 55 TO $70 
A WEEK. 
JAMES SMtAYOS 

311 THIRD ST. 
(AN Ff?ANC>(a>.lALIF 


pnrmi!'- 


I DO RADrO 
SERVICE WORK 
IN SPARE TIME 
AND average 
ABOUT ♦il‘® 
A week 
J. 8 M/iflY 
BOK 9 S 
UTiCA. MICH 


\ AM NOW 
foreman over 

PRODUCTION OP 
RADIOS FOR The 

W-G-- COUP. 

orro CUfPofiD 

51J W ((MIMARr JT- 
CHARLOTTE. NX. 


MY loudspeaker 

system pays me 
ABOUT 435 A 
WEEK., BESIDES 
MY RADIO WORK 
MILTON L LHAY.JA. 
TOPTON, peWNA 


THIS FREE BOOK 


HAS HELPED 
HUNDREDS OF 
MEN MAKE 
MORE MONEY 
Mai! Coupon , 


I AM NOW 1 
ground station I 
OPERATOR FOR ' 
THE AMERICAN 
AIRWAYS, INC, 
AT CINCINNATI 
¥YAirFft 8 Mi/NRAY 

LUNKiN AiAPanr 

Cincinnati, OHIO j 


AUTO radio and 
n.r I. training 
ARE A GOOD 
COMBINATION 
I AM building 

A Fine business. 
A C NeMDRtKSEA/ 

ITS S MdftOSC aW 

Elgin, Illinois 


READ THESE 9 l 7 Ui€ CXpt/lima 
oF Men I Trained at Home For RADIO 



UINYOUAT VaW, M. Spant.-Bmt. 

FOR A GOOD RADIO JOB 


i. E, SMITH 
President 


Do you want to niake 
more money? Uadio 
offers you many op¬ 
portunities for well- 
pay in^f spare time 
anil full time jobs 
or for startinjr a Ua¬ 
dio service business 
of your own. And 
you don^t have to 
give up your present 
job or leave home 
aiiil spend a lot of 
money to become a 


National Radio Institute Radio Expeit. 

Many Radio Experts Make 
$30, $50, $75 a Week 

Radio broadcasting statioits employ en- 
pfineers, operators, station inanajrers and 
pay up to $5,0(*0 a year. Spare time Radio 
set servicing pays as much as $200 to S500 
a year — full time jobs with Radio Jobbers, 
manufacturers and dealeis pay as much as 
$30, $50, $75 a week. Many Radio Exj^erts 
own an<l operate their own full time or 
part time Radio sales and service busi¬ 
nesses. Radio manufacturers and jobbers 
employ testers, inspectors, foremen, en¬ 
gineers, servicemen, paying up to $0,000 
a year. Radio operators on ships get good 
pay and see the world besides. Automobile, 
police, aviation, commercial Radio, and 
loud speaker systems are newer fields 
offering good opportunities now and for 
the future. Television promises to open 
many good jobs soon. Men I have trained 
are holding good jobs in these branches of 
Radio. Reacl their statements. Mail the 
coupon. 


There^s a Real Future In Radio 
for Well Trained Men 

Radio already gives good jobs to more than 
300.000 people. And in 1936, Radio enjoyetl 
one of ita most prosperous years. More than 
$500,000,000 worth of 5cU, lubes and parts 
were sold — “an increase of more than 60% over 
1935. Over a million Auto Radios were sold, a 
big increase over 1935. 24.000.000 homes now- 
have one or more Radio seta, and more than 
1.000,000 autos are Radio equipped, Every year 
millions of these sets go out of date and are 
rephiced with nevs’er models. More millions 
need sers’icing, new tubes, repairs, etc. A few 
hundred $30, $50, $75 a week jobs have 
grown to thousands in 20 years. And Kmlio is 
still a new industry—growing fasti 

Many Make S5, $10, $15. a Week Extra 
in Spare Time While Learning 

Practically every neighborhood necils a good 
spare time serviceman. The day you enTt>ll I 
start sending you Kxtra .Money .lob Sheets. 

They show’ you how to do Hailio repair jobs 
that yon can cash in on (lulckly. Throughout 
your training I send you plans th.at made good 
spare time ni-mey — $200 to $500 a year--for 
hiindretis of fellows. My training is famous as 
“the Course that pa)^ for itself." 

I Give You Practical Experience 

My Cour.'ie is not all hook training. I .<iend >'ou 
special Radio e«iuipment and show you how to 
conduct experiments am! huiUI circuits which 
illustrate important principles iise<l in mo<lern 
Ha<lto receivers, broadcast statioiLs and loud 
speaker in.siaMat ions. I show you how to build 
testing apparatus for use in spare time work 
from this e<iijipnient. You work out the things 
you rca<l in the lesson books. Rea<l about this 
50-50 method of training — how it makes learn¬ 
ing at home interesting, quick, fascinating, 
(iractical. Mail coupon. Cmm 

Please Say That You Saw It in Radio-Craft 


Money Back Agreement Protects You 

I am so .sure that I can train you successfully that 
I ;igroe in writing to refund every penny jrou pay 
me if you are not satisfied with my l.essons and 
Inst ruction Service when you finish. Til send you 
a copy of this agreement with my Free liook. 

Find Out What Radio Offers You 

Act Today. Mail the coupon now for “Rich Rewards 
in Radio." U s free to any fellow over IG years old. 
It describe.'! Radios spare lime and full time oppor¬ 
tunities ; tells about my Training; shows you uclu.al 
letters fi-om men I have trained, telling wliat they 
are doing ami earning. Find out what Radio offers 
YOU! MAlb THE COUPON in an envelope, or 
])aste it on a penny post card—NOW! 

J, E- SMITH, President, Dept. 7HX 
National Radio Institute, Washington, D, C. 


MAIL NOW FOR 
BIG BOOK 




J. E. SMITH, President, Dept. 7HX, 
National Radio Institute, Washington, 


. c, 

send 


Dear .Mr. Sniblr WItlioiit ohiicatinc me. 

Klrli iU'Witnb In ILtilio. ' whieli pfilnt.s mil Pie 
spiiro time and rull time optkirUtnitio^ Iti Radio 
and exttlabis .wHjr 50-r*Q mptlKMl of trainmc men 
at liorno In spare time to betximo Radio Experts. 
(I’leaso Write Plainly.) 


Name . AGE 
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VOU)JW T 
OfflClAl 
kADIO 

dAMUU 


OSIPtHinWAlWW'tt 


FOR'fOURCOW Of 
. VOLUME . 
k. SEVEN A 


OVER 

1,800 

PAGES 

★ 

OVER 3,000 ILLUSTRATIONS 
★ 


SUBSCRIBERS NAVE ALREADY RECEIVED 

Pour Installments 

OF VOLUME 7 OF THE 

OFFICIAL RADIO SERVICE MANUAL 


S KND for Volume 7 of the GEKNSBACK Official Radio Service Manual today. You 
can make use of it every day in your service work—and pay for it while you*re 
usinjf it. Three easy ways to fret this new Manual are outlined in the coupon below. 
Two of the plans save you money. Don’t delay -clip the coupon—fill it in and mail 
today. Within a few days you will receive by mail the firat four installments of 
radio’s newest service Manual. 

• Here Are the Highlights of VOLUME SEVEN • 


PUBLISHED SIMILARLY TO A MAGAZINE 

The OKKU-IAL RADIO SKUVICK MANTAL (Volume 
71 is beirut iHJblUlied in Uvcive Installnieiitii -oito 
InsUilment being uiailed every raonUi to subMTibors, 


DEFERRED PAYMENT PLAN 

This new Manusl is solil on (he deferred payment 
plan. ( uniplete iJi‘tall!i of this ‘'i>ay-as-yiHi-cviui)ile-your- 
manual" plan appears in coupon. 

150 PAGES OF SERVICE DATA 

la gent to )-ou every month. Each inatalJmeiit will 
oerer be leas than 150 UirouKliout the year. 

MANUAL OF OVER 1,800 PAGES 

The total amount of service data uhirli you have 
received during the year exceeds any other service duide 
published. 

CUMULATIVE INDEX EACH MONTH 

The Index accompanying the first Installment llsU 
all sets wlilcli appear in that seeUoii: the iiidt^ mailed 
with the second installment lists seta appearing in 
biiili the first and second Installments, and to on. You 
discard the iTevliHis index and use the new one rurnislied 
with each installmeiiU With the final, twelfth install¬ 
ment. the Ma.ster Index which you receive will ciwcr. 
not only the set data you received during the entire 
year's monthly service (which constitutes Volume 71. 
but. in addiiloii. the sets listed In every ciHUNSBACK 
OFFlClvVL RADIO SERVICE MA.M'AL since 1931. 

OVER 3,000 ILLUSTRATIONS 

The largest compilation of romidele wiring diagrams. 
srheniatlcH ami (hurts ever Included in a single volume 
of any radio »eivice Manual. 

OVER 1,200 DIFFERENT MODELS 

More wirinq and sehematle and other servieinq diagrams 
will be Included in Volume 7 than In any other Manual. 
At least 1.200 different models will be covered. 

ALL FRESH MATERIALS NO REHASH 

And, most Important, there will be no duplication of 
any material. In tdlume 7 you will lliid matrri.it which 
has iicvor ai>i>eared previously in tlie first aix volumes. 


MANY 1938 MODELS TO BE INCLUDED 

At the end of .i year’s sendee (12 monthst. subserih- 
ers rereive .scirlce da I a and diagrams on many advance 
1938 models. This ni:i(eri.il would ordinarily appear In 
the 1939 Edition of the MAXCAU 

NEW SERVICE DATA EACH MONTH 

Tills new plan Permits you to have In your possession 
serviee data just released. ITcviou^ly. the material was 
a year old or nioie when it reached you. ijervlre datis 
on older receivers never before published Ui any other 
of the Gernsback Manuals, will be included in Volume 7. 

COMPLETE SERVICE DATA 

Data includes such raluable informal ion as I. F. peaki. 
upiTutlng voltages, allgnmimt Prnredure. rhasals and tube 
socktH layouts. i:tlue.-i of components, lists of parts, and 
other vitulb' important service hints. 

SERVICE DATA AND DIAGRAMS 
NOT LISTED ELSEWHERE 

A eonsiderably large Portion of the data appearing in 
the monthly instaJIments will not be found In any other 
radio service Manual . . at least not for some time to 
come. This Is an outstanding advantage of this new plan. 

SIMPLE TO INSERT EACH INSTALLMENT 

You literally *‘s1ap** them in , . . one installment on 
top of the other . . . without any fuss of arranging the 
pages nunierically. Hlphabelieally or otherwise. You 
merely open tin* hinder and. with («ie single mol Ion. 
slip the entire group of i>age« over (he steel binding 
Pdsis. You don’t remove the pages thereafter, they stay 
in the binder for good. We've done all the filing work 
for you, . . . That’.I all llicrc is (n it! The siwlally 
enmpllcd euniuladve index (which you receive with each 
installment! dues llie re^t. Tlilii Index shows at a 
glance wiiere any required in formation ran be found. 

EQUIVALENT TO TWO 
REGULAR SERVICE MANUALS 

Since tlie sets covered are lhi«e mamifaetured during the 
lattiT i^jirt of 1936. ail in 1937 and many In early 193H. 
The second year (starting April, 193HI of this monthly 
service will begin with sets manufactured during 1938. 


RADCRAFT PUBLICATIONS, INC., 99 HUDSON STREET, NEW YORK, N. Y. 


RADCRAFT PUBLICATIONS, INC. 


99 Hudson Street 


New York, N. Y. 

Pieaae enroll me aa a nubscriber to Volume 7 of the GERNSBACK Official Radio Service Manual and atari 
aendinx me immediately the installments. I have marked below the plan which I prefer. 


PLAN NO. 1 

□ I enclose SIC.00 herewith, for 
winch send me Immedialely, KHKK 
OF CH.XRGK. a heavy, stiff binder, 
and the first four installments. Send 
me thert'afler fur elgtu eonsoeutive 
montlis commencing August I. 1937. 
regularly once a monili. an average 
of 150 Pages of Volume 7 of the 
OFFICIAL IIADIO SKIIVICK .MAN 
ITAL. These pages can be Immediately 
filed Into the binder. Rolh the hindiY 
and the monthly Pages are mailed to 
me POSTAGE IMtKF.MD. Total cost; 
$10.00. THIS PLAN SAVES ME $2,00. 


PLAN NO. 2 

n i enclose $3.50 herewith, for whieli 
Bend rue Immediately. FKKK OK 
(*lLARGE, a heavy, si iff binder, and 
(he first three installmenU. Send 
me thereaficr eoinniencing July 1. 
1937. regularly once a month f<*r 
nine (tmseeutive monihs. an average 
of 150 page* of Volume 7 of the OFFl- 
riAL RAI>IO SBIIVK’E MANUAL. 
After I have received the 3rd. 6tli and 
9th installment, you are to bill me 
for $2.50 In advance for the awning 
quarter making the total cost for tJie 
year’s serviee $11.00. THIS PLAN 
SAVES ME $1.00, 


PLAN NO. 

□ I Pay nothing in adv.mce. Kacl. 

jiKAiih an average of 150 Page* of 
Uic OFFICIAL UAIHO SEUVirE 
MANIT.Mj will he delivered to me. 

I pay postman $1.20 plus a liw rents 
for C.O.D. charges each month for 
len months. The ele^'enth and twelfth 
liistallfiients of (he subaerlbtion will he 
delivered to me UtEE OK ClLVlltJE, 

You prepay shlpjdng charges on all 
Installments mailed to me. With the 
tenth Installment send me FREE OF 
CIl.VliGK a heavy, gtlff binder. 


□ I want the binder sent 
with (ho first InsUilment, 
and will pay postman a total of 
$2.40 plus a few cents for C.O.D. 
charges and $1.20 per month for 
eight ain:>M'Utiro months thero- 
after. I'lidor this plan, the tenth, 
elmentli and twelfth installments 
are delivered to me FIlEE OF 
CIIAIIGE. TOTAL COST L'N- 
DEll THIS rL.\N $12.00. 


NAME 


.ADDRESS .CITY .STATE . 

Send remittance by check or money order. Rexister your letter if you send cash or unused U.S. Postage Stamps. 


Please Say That You Saiv It in Radio-Craft 
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MEET ALL RADIO SERVICING EMERGENCIES WITH 

GERNSBACK RADIO MANUALS AND SERVICE HANDIBOOK 


J 1 ST «i8 wc say— prepared to moot all radio sorv- 
icin^ oniorgonCLos with rfio Gornshach Official Radio 
Scrvifo Manuals and Official Radio Service 11 and i hook. 


You never know when a seiviee joh re(iuires that 
‘‘extra” special attention. It inijiht mean the (lillerence 
between rloiii" the joh or losiiij^ it. You’re safe if you 





New Practical 
Hinder 

Note, at the 

left, the details 
of the new bind* 
er used on this 

manual. It not 

only seetirely 
locks the 1200 
paqcs into the 

stiff leatheroid 
covers, but facili¬ 
tates removal and 
renlaeement of 
IndtvidiMl p.’iges. 


OFFICIAL RADIO SERVICE HANDIBOOK 

Here^s the sensational new book on servicinj?. 
It is edited by .1. T. Hei nsley, well-known radio 
service authority. It covers over 500 radio topics and 
gives a complete description of the “Magic Eye/^ Contains 
a special section of 250 page.s of Operating Notes. The 
book covers: Circuit Theory and Analysis; Modern Serv¬ 
icing and Test Equipment; Practical Shoit-cuts in 
Trouble Shooting and Repairs; Specialized Receiver and 
Installation Data; ^lodernization and Conveision Data; 
Social and Economic Problems of Service Men; and 
Operating Notes and Practical Data Listings. 

OVER 1,000 PAGES * OVER 1,000 ILLUSTRATIONS 

lieantifnl I iiieiiy GoIikSlnnipcd (lover Size 6x9 Inches 


1.200 

PAGES 


PRICE 


have on Iiand I lie GEKXSh ACK SERVICE KOOKS— 
citlier for regular nervier work or for servicing auto 
radio receivers. Gel your copy loday! 

1936 OFFICIAL RADIO SERVICE MANUAL 

Packed vkitit service dat.i of sets majiufaetured during 1935. and 
1936—SCHEMATIC DIAGRAMS of over 1.500 manuPictured 
receivers shoi*ing speaker connections, power-transformer con* 
nectors, R.F. and I.F. coil connections, phonograph connections. 
On all set diagrams, with few exceptions, the I.F. peaks are 
indicated, also socket connections. Notes on alignment procedure 
are printed with diagrams. For over SOVo of the sets you will 
find OPERATING VOLTAGES. Assembly diagrams show re¬ 
lationship of separate units to each otlier. A comiilete initex of 
TRACE NAMES and their respective manufacturers. COMPLETE 
TUBE CHART includes Information on hundreds of tubes. 
CUMULATIVE INDEX contains all sets printed in the I93i. 
1932. 1933. 1934. 1935. and 1936 Manuals. 

1,200 PAGES ♦ OVER 2.500 ILLUSTRATIONS 
Looseleaf Binder—Stiff, Hard t!»ver» 

Size 9 X 12 Inches • PRICE S7,00 

1935 OFFICIAL RADIO SERVICE MANUAL 

Over 1,000 Pages. 9 x 12 Inches Over 3.000 lllustratiim* 

Flexible, Looselcaf, Leatherette Cover 
List Price $7.00 

1934 OFFICIAL RADIO SERVICE MANUAL 

Over 400 Pages. 9 x 12 Inches Over 2.000 Illustration! 

Flexible, Looseleaf, Leatherette Cover 
List Price S3.50 

1933 OFFICIAL RADIO SERVICE MANUAL 

Over 700 Pages, 9 x 12 Inches Over 2.000 Illustration* 

Flexible, Looseleaf, Leatheretto Cover 
List Price S5-00 

1932 OFFICIAL RADIO SERVICE MANUAL 

Over 1,000 Pages, 9 x 12 Inches Over 2.000 Illustration* 

Flexible, Looseleaf. Leatheretto Cover 
List Price S5.00 

1931 OFFICIAL RADIO SERVICE MANUAL 

650 Pages (Including Supplements) 9 x 12 Inches 

()ver 1.500 Illustration* 
Flexible, Looseleaf, Leatherette Cover 
List Price $4.50 
(Including Supplements) 


AUTO-RADIO SERVICE MANUALS 

1935 MANUAL 
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TELEVISION ECONOMICS 

An Editorial by HUGO GERNSBACK 


T here are still those people, and there are a good 
many of them, who believe that the radio interests’* 
(whoever they may be!) are deliberately “holding tele¬ 
vision back” for dark reasons of their own. It is sur¬ 
prising how many people, and particularly laymen, hold 
such silly notions, when, as a matter of fact, all of the 
“radio interests,” big and little, are working day and night 
and are spending innumerable millions to perfect television 
with the hope that it will finally emerge from the laboratory 
stage. No corporation cherishes the idea of spending money 
on research, month after month, when the goal may be 
years away. Yet this is exactly what has been happening 
right along and will happen for some time to come. 

The problems of television today are quite complex. If we 
were to accept television as it is today—and it has been 
quite well developed—then, economics would stand in the 
way for a very simple reason. 

The prCficnt-day televh<ion receiver costs hetweev $j^ 00 and 
$600, Set against this the average p)'iee of a radio set of 
about $25y and then figure out how viang telei^ision sets 
could he sold today. The answer is less than 100^000^ even 
this being a high figure. Set this figure against 27^000^000 
radio sets at jyresent in use^ and yon immediately know why 
teleinsion today is not practical. 

You can’t sell 27,000,000 television sets at from $400 to 
$600, and even if television sets could be produced at $100, 
the price would still be far above the popular level. This 
puts us right back to where we were many years ago, and 
that means that the final word in television has not as yet 
been spoken. If once we can discover and develop a revolu¬ 
tionary new principle in television, whereby we can sell 
sets at $50 and later on for $25, then we will have television 
in earnest, and then it will be worthwhile for the big 
sponsors to broadcast television, as sound radio is broad¬ 
cast today. 

It is one thing to produce, let us say, THE MARCH OF 
TIME, in a studio where the ear can be fooled by sound 
effects and where the eye cannot see perspiring actors work¬ 
ing in shirt sleeves. It is something entirely different to 
present THE MARCH OF TIME via television, and, while 
certain illusions can still be manufactured the same as we 
manufacture them on the stage, yet even a short program 
of 10 minutes will require actors and necessary stage equip¬ 
ment, with expensive dresses, costumes, and all the other 
paraphernalia that goes with it. While it will be possible to 
build certain sets on miniature stages and thus fool the eye, 
we cannot have miniature human beings to complete the 
illusion. Thus, while we could fire a miniature gun in a 
battle scene, we could not have miniature soldiers doing the 
same thing, unless we took motion picture shots and pro¬ 
jected them by television—and for this, the public would 
probably not stand any more than they do not stand for 
phonograph records in a first-class broadcast today. 

Even a simple production which today is l easonably cheap, 
when translated into television terms comes to an enormous 
cost. There must be dress rehearsals. There must be stage 
properties. There must l>e special backgrounds and a thou¬ 
sand and one things that radio today does not have to 
bother with. 

The question, therefore, arises: Who is going to pay for 
all of this? Suppose the television stations have finally been 
perfected and coaxial cables have brought the television 
stations together in a perfect network all over the country, 
at an expenditure that probably would not be less than a 


half-billion dollars. Now we are getting ready to broadcast 
television, and naturally the first thought is the advertisers. 

Let us say that in a national hookup on one of our net¬ 
works, we buy a half-hour, as we do for a radio program 
nowadays. A half-hour’s time on a coast-to-coast hookup for 
radio broadcast time alone costs, at this moment of writing, 
approximately $6,000. To this we must add the entertainment. 
Suppose we engage a famous comedian like Eddie Cantor; he 
is reputed to get as high as $5,000 for a performance. To this 
you must add other supporting meml)ers of the cast— 
musicians, etc., bringing the talent costs for the half-hour 
up to about $6,000 for a first-class program. Added to the 
radio time cost, this gives a grand total of $12,000. In the 
future, when television has achieved the position given to 
radio today, it is reasonable to suppose that the program time 
itself will come to at least double the present cost or $12,000. 
The actors in the play, rehearsing costs, properties, etc., 
will probably run to $7,000 or $8,000 minimum, if first-class 
actors are used. This gives us a grand total of $20,000 
for a half-hour program. It can be seen from this that 
economics bulks ponderously large. 

Will the advertiser be satisfied with announcements as 
we have them today, or, will he feel that with television he 
must also have eye appeal?; if the play of which we speak 
is sponsored, let us say, by a toothbrush manufacturer, will 
the toothbrush manufacturer insist on displaying the brush 
so we can all see it? We hope not, although we can never 
tell. It is possible that an entirely new sales technique will 
be invented in order to put over such a product. We can 
thus visualize a Shirley Temple or the Dionne Quintuplets 
being shown using toothbrushes while they go through their 
morning exercises—without offending the television audience 
too much. But such stunts, too, are costly. On the other 
hand, they may pay. Just what type of television technique 
will be developed to make the advertising of the sponsors 
palatable is a thing difficult to envisage today. But that 
it will be developed in due time is a logical outcome of 
present-day broadcasting technique. In this respect, of 
course, the United States stands unique because radio sets 
are not taxed and it seems pretty certain that television 
sets will not be taxed either. That ineans that the broadcast 
companies must look to the advertisers to foot the bill. In 
Europe, notably England and Germany, where radio sets 
are taxed, advertising over the radio is unknown, because 
the government collects the taxes and provides the program 
from the money collected from the public. In each case, the 
economics are roughly the same. In America, broadcasting 
has survived due to indirect taxation, while in Europe, it is 
placed on the same footing by direct taxation. It is doubtful 
if another form of taxation can be evolved, but, of course, 
in the future anything may be possible, and there may be 
another system of taxation undreamt of today. If there is, 
it is not as yet in sight, and has as yet, not been invented. 

When will we have universal television? This is a ques¬ 
tion which is asked more persistently every day. And today 
as 10 years ago, there is no answer. All we can say is that 
we are making progress and that each month secs an im¬ 
provement in the art. New knowledge is being gained, but 
up to now nothing fundamentally new has lu^n evolved in 
television that was not known 5 years ago, \ye simply have 
more refinements and have kept on improving. Of course, 
television will become universal in the future—never doubt 
it! But whether that will be next year or 10 years from 
now is impossible to predict at this moment. 
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THE RADIO MONTH 



Members of the MBS staff broadcasting comments 
by servicing members of the crew of the HIndenburg. 


RADIO AND THE 
ZEP. CRASH 

R ival networks claimed 
the honors of bringing: 
to the radio listeners of 
two continents the first news of the 
tragic end of the Zeppelin Hindenburg 
which burned at the Lakehurst, N. J., 
hangar, last month. 

The effectiveness of radio as a com¬ 
municating medium was demonstrated 
by the speed with which the officials of 
the air line in Germany were notified— 
only a few minutes after the explosion. 

The mobile units .of NBC, CBS and 
MBS were sent speeding by airplane, 
car and rail to set up short-wave equip¬ 
ment at the hangar where news items 
concerning the disaster could be relayed 
to the sympathizing world. 

ORGAN VS. 
ELECTRONIC ORGAN 

A n amusing argument 
about “what is an or¬ 
gan'’ took place last 
month, with the Federal Trade Commis¬ 
sion as referee. 

The pipe organ makers have been 
smoldering under a barrage of “unfair 
competition” which they allege the 
makers of electric organs have been 
using. As a matter of fact, they claimed 
that it was unfair for these manufac¬ 
turers to even call their instruments 
“organs” since they do not use “pipes” 
or “wind.” 

After much arguing before the F.T.C. 
it was decided to leave the matter to 
organ “experts” who were asked to 
differentiate between selections played 
on two hidden organs—one pipe and the 
other electric. The “experts” were all 80 
to 90 per cent wrong—giving the deci¬ 
sion to the electric organ makers! 


THE I.R.E. “SILVER” 
ANNIVERSARY 

T he Institute of Radio 
Engineers celebrated the 
25th anniversary of their 
founding, last month, with a convention 
in New York City. 

Thirty technical papers, representing 
the outstanding developments of the 
year in radio and television, were read 
before a record audience of radio en¬ 
gineers. Over 1200 members of the In¬ 
stitute and guests registered at the con¬ 
vention during the 3-day program. 

A few of the highlights of the Con¬ 
vention are given here for those who 
were unable to attend:— during the 
first morning a talk on “Ultra-High 
Frequency Relay Broadcasting” was 
read by W. A. R. Brown of the NBC. Mr. 
Brown described the various types of 
pack and mobile relay transmitters used 
for remote pick-ups by NBC, giving 
demonstrations of several new types in¬ 
cluding the “beer mug”—a tiny crystal 
controlled ultra-short wave, short-dis¬ 
tance transmitter weighing less than 8 
lbs. and made with two handles on the 
sides like a beer stein. 

Mr. W. Hahnemann described some 
ultra-high frequency equipment de¬ 
veloped in Germany for aircraft landing 
beams and some experiments in u.-h.f. 
flying beams working on a wavelength 
of 9 meters and covering consistently a 
distance of 250 to 275 miles. 

A new type of “steerable” antenna 
for long-distance reception (used in the 
trans-Atlantic phone service) which 
consists of 6 or more stationary 
rhombic aerials coupled together by 
means of coaxial cables through phase- 
shifters, was described by Mr. H. T. 
Friis of Bell Tel. Labs. 

A new graphic method of arriving at 
vacuum-tube parameters which has ad¬ 
vantages over previous purely mathe¬ 
matical methods, giving solutions where 
no present solutions exist was described 
by Mr. M. A. Acheson of Hygrade- 
Sylvania Corp. 

To wind up the Convention, Drs. 
Zworykin, Law, Morton and other RCA 
engineers presented a number of pa¬ 
pers on television, including a <lescrip- 


tion and demonstration of a new pro¬ 
jection kinescope (described elsewhere 
in this issue), an analysis of light in¬ 
tensity conditions in picking up outdoor 
scenes in iconoscope television trans¬ 
mitters, and descriptions of recent 
laboratory work on television. 

BEACON MARKERS 
DISCONTINUED 

S INCE our comment, last 
month, regarding the 
“fan” type marker sta¬ 
tion which was installed near the 
towers of station WHK to warn pilots 
from flying too low near the radio sta¬ 
tion, the F.C.C. notified the station 
owners that they had changed their 
minds about the use of the marker. 
Another “good idea” gone wrong? 

WARTIME 
RADIO TECHNIQUE 

I N the course of a demon¬ 
stration, last month, deal¬ 
ing with the means of 
protecting Rome against foreign inva¬ 
sion, the staff of radio station EIAR 
donned gas masks and operated their 
radio transmitter under wartime condi¬ 
tions. 

Besides the usual tasks of watching 
power and amplifier panels, riding the 
gain, etc., the technicians of the station 
conducted a complete inspection of the 
equipment from antenna to auxiliary 
power supply—performing some of the 
operations in complete darkness. 

Just one more step in the preparation 
of Europe for war! 



Part of the record 1200 attendance at the tRE 
Conventton at Hie Pennsylvania Hotel. 



Kadlo 1‘ri'sa I’huto 

The staff of station EtAR in Rome with gas masks. 
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Radio is now such a vast and diversified art it becomes nec¬ 
essary to make a general survey of important monthly de¬ 
velopments. RADIO-CRAFT analyzes these developments 
and presents a review of those items which interest all. 


BLIND LANDING 
SYSTEM 

HE Lorenz ‘‘blind land¬ 
ing” radio beam system, 
which has been received 
so enthusiastically in all parts of 
Europe, was demonstrated by the 
Co. at the Indianapolis Municipal Air¬ 
port, last month, before representatives 
of every large airline, the Army, Navy, 
Coast Guard and Air Commerce Bureau, 
The Lorenz blind-landing system, also 
known as the “low-approach system” 
provides an inclined radio beam from 
the landing field to a point crossing the 
regular flying beam. Crossing the land¬ 
ing beam are two marker beams which 
tell the pilot how far he is from the 
run-way. Signals are received both 
visually and audibly, telling the pilot 
whether he is in the proper line of 
descent and guiding him to the paved 
landing strip. 

No official comments were made about 
the three successful landings made 
through a 700 ft. ceiling, at the air field. 


BUND MEN 
MAKE RADIO SETS 

A UNIQUE radio assem¬ 
bly plant under the 
PWA and the American 
Foundation for the Blind, was “dis¬ 
covered” last month by Radio-Craft, 
The workers in this factory are all 
blind, from the men who mount parts 
and solder connections in place, to the 
aligners and testers who put the units 
in condition for shipment. They make 
“talking books*' (portable phono-radio 
units) and radio receivers. 



Blind workers making and testing phono*radio sets, 
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WOR announcer with Merrill and Lambie and their 
plane the "Daily Express." 


BROADCASTING 
AND TELEVISION 

T his was a “star” month 
for radio broadcasting 
and television. 

The broadcasting in languages, of 
the Coronation of King George VI of the 
British Empire, over an elaborate net¬ 
work of short-wave beam stations, using 
23 directional arrays, some of which 
were set up especially for this event, 
set a record for the largest number of 
stations simultaneously sending the 
same program, A new monitoring sys¬ 
tem was used so that the same back¬ 
ground sounds could be used for all the 
announcers (in different languages). 

The two-way flight of Dick Merrill 
and Jack Lambie across the Atlantic, 
which was broadcast over the MBS net, 
with conversation and descriptions by 
the fliers most of the way across and 
back, sets a new precedent in keeping 
the public informed of the progress of 
a DX flight. 

The new tax on radio broadcast sta¬ 
tions proposed by G, H, Payne. F.C.C, 
Commissioner, was received with almost 
universal favor in Washington, And 
while this tax will bring in a large 
revenue, there are objections to it, for 
instance, it will raise the cost of broad¬ 
casting above newspaper ad. cost. 

A mosque in Singapore has loudspeak¬ 
ers installed in its minarets to blare out 
the summons to devotion above the din 
of traffic—at a sound level that can be 
heard over half-a-mile. 

It was estimated that 50,000 “tele¬ 
viewers” looked-in on the Coronation 
Parade, in London. 

The new television transmitter which 
CBS is installing in the Chrysler Build¬ 
ing, New York, has been purchased 
from RCA. 

The Soviet Union has just purchased 
3 television transmitters from RCA for 
use in Moscow, Leningrad and Kiev. 

According to H. B, Brown of Philco, 
television sets will retail for about $600. 

It is rumored that the U, S. Navy's 
experiments in television at the Bellevue 
Laboratory, in Washington, are “dec¬ 
ades ahead of commercial progress.” 



The facsimile scanner sending a "colergram" for 
exact color matching. 


FACSIMILE 

“COLORGRAMS” 

B y means of cooperative 
work between the West¬ 
ern Union facsimile 
service and the laboratory workers of 
the International Printing Ink Corp, 
it was demonstrated, last month, that 
color samples or “colorgrams” could be 
sent by telegraph, between the cities 
of New York, Chicago and Buffalo. 

By combining the recording photo¬ 
electric spectrophotometer developed by 
the Massachusetts Institute of Tech¬ 
nology with the WU facsimile system, 
the curves recorded by the spectro¬ 
photometer can be sent over the wires 
and analyzed at a distant place for 
exact color matching required by ad¬ 
vertisers, printers, designers, painters, 
cosmeticians, etc. 


THE PALEY 
AWARD FOR 1937 

T he Paley Amateur Radio 
Award, which we men¬ 
tioned in these columns 
several months ago, was awarded, last 
month, to Walter Stiles, Jr., of Couders- 
port. Pa., operator of station W8DPY 
for his work during the March 1936 
flood emergency in maintaining for 130 
hours the sole communication for 4,000 
beleaguered citizens of Renova, Pa., and 
transmitting more than 1,000 messages 
in behalf of the various official agencies 
operating in the Allegheny River area. 

The Paley Amateur Radio Award, of 
which Stiles is the first annual recipient, 
is to be presented annually “to that in¬ 
dividual who, through amateur radio, 
in the opinion of an impartial Board of 
Awards, has contributed most usefully 
to the American people.” 
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I N THE FOUR previous parts of this series describing an 
experimental television receiver, it was pointed out that, 
while this set is a practical working model which may 
be duplicated by those experimenters who wish to follow 
the development of the art of televisimi first /i«wd, it is by 
no means the final word in how a vision set should be made. 

In the first place, for several reasons it was thought 
desirable to keep the cost of the set at a minimum consistent 
with the reception of satisfactory images when the receiver 
is not located more than a few miles from one of the experi¬ 
mental transmitters now in operation. The range of the set, 
tf course, like all ultra-shortwave receivers is limited by 
the nature of the waves used for television transmission. 
But, if the receiver is to be located more than a few miles 
from the transmitter, or if the signal strength for some 
other reason is low, it is desirable to increase the number of 
I.F. amplifier stages used. 

In the original model, which is operated about 7 miles 
from the Empire State transmitter, the two stages of I.F. 
in the video section of the set were found adequate. 

Concerning the subject of definition, several builders and 
prospective builders of the set have questioned the use of 
a comparatively low frequency in the video amplifier, on 
the basis that full 441-line definition is not obtained with 
such a low frequertcy I.F. While theoretically this is true, 
it was found in the original model, which at one or another 
time in the development period was equipped with several 
different I.F. amplifiers, that while 3,100 kc. was not the 



Fig. 9. Several circuit variations and two additional circuit details of video 
amplifiers for the experimenter. 


HOW TO MAKE THE 

TELEVISION 

In this Part V, additional data for construc¬ 
tors of the television receiver Is presented. 
A few errors in the circuits and parts 
values plus a clever synchronizing circuit 
developed by a builder of the set are 
shown to aid other builders of the set. 

PART V 
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optimum frequency for best definition, considering the cost 
of a 13,000 kc. amplifier which would have to employ many 
more stages to give an equivalent gain, the loss of definition 
from the standpoint of an experimental receiver was 
negligible. 

For those builders who wish to realize the best reception 
possible regardless of cost, we advise, by all means, that a 
13,000 kc. I.F. amplifier be substituted for the specified one. 
The changes do not alter the constants of the tuned cir¬ 
cuits or the frequency changer, though the sound channel 
I.F. will have to be changed to beat 3.5 me. away from the 
video channel against the local oscillator. 

Incidentally a well-known coil manufacturer has recently 
placed on the market a new 13,250 kc. I.F. transformer suit¬ 
able for both the video and sound I.F. channels of the set.* 

With regard to the receiver construction, we believe that 
the following letter from one of the builders of the set (whose 
set is shown in the photos on these pages) will be of great 
interest to other builders. Of especial interest is the syn¬ 
chronizing circuit which Mr. Sobel originated for his set to 
help synchronize the pictures. The original circuit uses 
synchronizing only on the high-frequency sweep circuit, 
which is the most ready to drift and which completely dis¬ 
rupts the image when it does drift. Drift of the low-fre¬ 
quency sweep, within limits, simply causes the image to 
move up or down on the end of the tube and this drift is 
easy to control. However, the set becomes much more stable 
by the insertion of the low-frequency stabilization. 

Mr. Sobers letter follows: 

Editor, Radio-Craft :— 

I have built the television receiver as published in Radio- 
Cruft Magazine. 

Inasmuch as I am convinced that many others have also 
followed this circuit, I am taking the liberty to suggest 
several changes; I have found these changes necessary for 
improved operation and to correct a few printing errors. 

Move the video stage to the tuner chassis. Change the 
0.1-meg. plate load resistor to 15,000 ohms and the 85 mhy. 
choke to 2 V 2 mhy. 

Change the constant-current pentode from type 57 to 
type 58; also, change the 5,000-ohm frequency controls to 
50,000 ohms, but do not alter the circuit except by changing 
the high-frequency discharge condenser, which in the 
diagram is 0.004-nif., to a O.0U04-mf. unit and the 0.5-mf. L.F. 
discharge condenser from a 0.5- to 0.05-nif.; also, the 0.5-mf. 
condenser leading from the H.F. sweep circuit into the deflec¬ 
tion plates from a 0.5-mf. condenser to 0.02-mf. 

Place a 1 meg. isolating resistor in the grid circuit of the 
C.-R. tube between resistor R35 and condenser C37 as per 
diagram. Unless this change is made, the grid of the C.-R. 
tube will be completely blocked to any video signals. 

I am also enclosing a synchronization diagram (see Fig. 
10), slightly different from the one published, including 
both the horizontal and vertical sweep circuits and working 
perfectly. 

*Name of manufacturer will be supplied upon receipt of a stamped and 
self-addressed envelope. 


r 
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RADIO-CRAFT-1937 

RECEIVER 

The transmissions of the Empire State television station of 
the NBC have now reached the point where almost con¬ 
tinual operation of the station is required by the engineers 
in charge In their field experiments on the 441 line inter¬ 
laced scanning. It Is of interest, therefore, for experiment¬ 
ally-inclined radio technicians to build up equipment Irr 
order to familiarize themselves with the requirements of 
high-definition television technique. This article contains 
all the basic data needed to build a successful receiver. 

iiiiMHiiiiiiiiiiiMiiiiiirmfiMiiiiHiMiiimiiiiiiiinMiMrnrniiiiiminiiiiiiiiitiHiniiiiHiiiniiHtiuiMiiiininrnnMiiiiiiiiinMiri 


I also want to draw your attention to the difference in 
frequency between the sound and the video signals. It has 
been standardized to 8.25 me. and unless several turns are 
removed from the 5,000 kc. I.F. transformers, you cannot 
tune the sound channel to the required frequency. 

It is essential that both chassis be interconnected by a 
0.02-mf. mica condenser! 

Hoping that this will help other experimenters, I remain 

A. D. SOBEL. 


We wish to thank Mr. Sobel for his kind letter and sug¬ 
gest that other builders try the changes he mentions. Several 
of these are due to errors in the diagrams, such as the values 
of condensers C40 and C43 which should have values of 
400 mmf. and 0.05-mf., respectively. 

However, some of the changes suggested by Mr. Sobel 
were due to differences in the characteristics of parts used. 
Such a case is the insertion of the 1-meg. resistor in the 
lead from the control-grid of the cathode-ray tube and the 
end of potentiometer R35. In the original model, this resistor 
was not needed since the slider arm on R35 was operated at 
the end near resistor R34, so that practically the entire 
resistance was inserted between the control-grid and the 
cathode, to prevent shunting of the signals to ground. This 
resistor can be used if needed, but should be omitted if it 
is not found necessary. 

An interesting and desirable change in the set recom¬ 
mended by Mr, Sobel is the shifting of the video (A.F.) 
amplifier from the chassis housing the cathode-ray tube to 
the receiver chassis, and changing the source of plate and 
filament power for this tube (VI7) to the power tran.s- 
former of the receiver. This change ensures a constant plate 
voltage on the video ami)lirier which is particularly desirable. 

Another change made by Mr. Sobel, though he does not 
mention the change in his letter is the use of a thick iron- 
])ipe shield over the neck of the C.-R. tube. We did not find 
the use of a shield essential to getting a straight-line *b*aster” 
or field, but suggested the use of a length of stove-pipe over 
the tube to j)revent inductive })ick-up if the raster is rippled 
or otherwise irregular. 

A word to the wise is given here—keep the cathode-i-ay 
tube away from transformers, chokes or speaker fields which 
have strong magnetic fields as the elements of a C.-R. tube 
can be easily magnetized and when this has occurred the 
tube must \>e returned to the manufacturer to be demag¬ 
netized before clear images can be seen again. 

And now that Mr. SobeRs suggestions have been con¬ 
sidered, we have a few on our own hook to make. First, 
corrections in the diagrams:— In Fig. 1, we show point 
A, where the sound channel is inserted, pointing to the 
suppressor-grid of the 956 tube, VI. This arrow should 
point to the screen-grid of VI as injection cannot be made 
at the suppressor. This change is shown in Fig. OA. In Fig. 
4, the suppressor-grid connection of the tube V7 is not 
joined to any other circuit. This suppressor should be con¬ 
nected to the cathode terminal of the tube V7 socket (see 
Fig. UB). In Fig. 5, the amplifier volume control should be 



Fig. N. Mr. Sobel's s«t with the table-modoi cabinet in which it 1 $ housed. 
The cabinet is laid on its back. 


0.25-meg. instead of 2.5 meg. as specified. 

In order to obtain smooth plate power on the C.-R. tube 
and the sweep tubes of the video chassis, it is sometimes 
necessary to shunt resistor R37 with an 8 mf. 1,000 V. 
condenser (two electrolytic condensers of 16 mf. and 450 V. 
connected in series can be used if they are well made). 

The value of resistor R59 can be increased to 5,000 or 
6,000 ohms, with improved flatness of the frequency response 
of the video amplifier. 

And concerning the video amplifier circuit, some experi¬ 
menters may find that they see negative images. In other 
words, the parts of the image which should be dark are 
light and vice versa. If this is the case, either the type of 
2nd-detector utilized must he changed, or what is more 
desirable, an additional video amplifier stage made accord¬ 
ing to the connections of Fig. 9C should be inserted between 
the present video stage and the grid of the C.-R. tube. If 
this IS done, it is desirable to place both video amplifiers 
on the receiver chassis and power them from the receiver 
power supply. 

The circuit for a 2-stage video amplifier is given in Fig. 9D. 

In conclusion, we wish to say that the builders of this—or 
any other—television receiver must be both capable tech¬ 
nically, and willing to do .some experimental work to remove 
the *‘bugs** which invariably enter the job at some point or 
other. A television receiver, being a good deal more complex 
than even large multi-tube radio receivers, is subject t.» a 
(Coiifh^ fcd nn Jtuye 101 ) 
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Fig. 10. The vertical and horizontal synchronizing circuit, with high and tow 
filters, used by Mr. Sobol. 
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Fig, A, Sound-wave nodes and loops are visualized in ammonium chloride vapor. 


A FEW gallons of water dispersed in the atmosphere as 
fog is the basis of the greatest menace confronting 
aerial and marine navigation today. Effective control 
of this vapory menace by means of sound waves is 
forecast as a result of the recent discovery made by a 
27-year-old scientist working in the laboratories of the U. S. 
Bureau of Mines. 

Success in dispersing smoke and fog particles by floccida- 
iion (coalesence into flaky particles) produced by supersonic 
waves—sound waves above the limit of human audibility— 
and high-frequency sonic (audible) frequencies may even¬ 
tually give Hillary 

__ W. St. Clair rec¬ 
ognition as avia¬ 
tion’s greatest 
benefactor since 
the Wright broth¬ 
ers. 

Precious parti¬ 
cles of gold, silver, 
lead, copper, zinc 
and other metals 
including poison¬ 
ous arsenic, at 
present either en¬ 
tirely lost or col¬ 
lected at consider¬ 
able cost and diffi¬ 
culty can now be 
easily precipitated 
as valuable by¬ 
products by means 
of these high-fre- 
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Fig, I, Diagram of the "fog shaker" components, quency SOUnds. As 


A SUPERSONIC 
"FOG SHAKER" 

Audio frequencies, from 7,000 cycles to the 
super-audible range, It has been found by 
Mr. H. W. St. Clair of the U.S. Bureau of 
Mines will dispel fog — and precipitate 
precious metals! 

ERNEST E. FAIRBANKS 

iiiniiiiiriiMiiiiiininniiiiiiiMfriiiiiiMiiiiiiiiiiiiinniiiMiriiiiiiiMiiitHiiiiiiiiiiiminriiiiiiiirriiininuniimMiiiiiiiiiiiiiHiii 

this new process is still further developed it is expected 
that chemical warfare methods will be revolutionized; in 
laboratory experiments it has been found possible to settle 
particles making up chemical warfare smoke screens! 

Originally assigned to a research problem dealing with 
effects of high-frequency sound waves on solid particles 
suspended in a fluid, St. Clair applied his peculiar sound 
waves to similar particles as they normally occur suspended 
in air as smoke. To do this he made a thick, opaque smoke 
by burning smelter flue dust with potassium chlorate. Con¬ 
fining this smoke in a long glass tube with a nickel tube 
vibrator generating supersonic waves within its lower end, 
it was possible to observe any effects taking place under 
their influence. 

THE SUPERSONIC MAGNETOSTRICTION OSCILLATOR 

St, Clair uses a magnetostrictive vibrator similar to the 
vibrator described by Gaines 4 years ago. It consists of a 
nickel tube which vibrates longitudinally by virtue of its 
magnetostrictive properties when placed in an alternating 
magnetic field. 

This magnetic field is set up by an alternating current 
in the coils shown in the diagram. The A,C. is generated by 
a Hartley oscillator using two type UV-203A tubes. The 
necessary feedback for maintaining the oscillations is pro¬ 
vided by the grid coil. The circuit is tuned to a frequency 
equal to the natural frequency of the nickel tube which is 
split lengthwise half-way to prevent eddy currents. Even 
then it was necessary to blow air on the tube to prevent 
it from overheating. 

An aluminum disc is placed on the end of the nickel tube 
in order to enlarge the radiating surface. The driver used 
in the original experiment had a frequency of about 7,000 
cycles per second. This frequency lies well within the audible 
range. Similar results have been obtained with inaudible, 
supersonic waves. 

EFFECT OF THE OSCILLATOR 

When the vibrator was set in operation the smoke par¬ 
ticles began to flocculate —condense into flaky particles— 
immediately. As the action continued these particles became 
deposited in rings on the walls of the glass tube. The 
resonating air col¬ 
umn within the 
tube deposited the 
flocculated par¬ 
ticles in rings in¬ 
dicating the posi¬ 
tions of nodes and 
loops along the 
tube. 

Other aerosols — 
extremely small 
particles — have 
been used in fur¬ 
ther experiments 
with supersonic 
waves. Fog (water 
vapor condensed on 
(Cont. on pff. 106) pig, 2 . Circuif of the s«f<up shown In Fig. I. 
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"TALKING PAPER" 
USES "ELECTRIC EYE 


♦ 






// 


"The Fotolipfofono"» Light reflected from 
PRINTED waveforms Impinge on a PE. cell. A 
standard radio set reproduces the "record". 

GEORGES A. RUBISSOW 


.iiiiiiiiiiiiiiiiiiiiniiniiiiiittiiiiiiiiNiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiinitiiiiniiiiiiiiiiiiiiiitiiiiiiiiiiiiin 

Introduction, Here is a s/mp/e, inexpensive audio 
recording and reproducing system that may sound the 
death knell of the present system of making and reproducing 
phonograph records. The following information was ob~ 
Gained by Radio-Craftt via the i4merican Consulate General 
in London^ from the author in Paris, Mr, Rubissow, a 
Russian refugee, is European representative of the inventor 
of the Fotoliptofono, Mr, Fernando Crudo of Buenos Aires, 
Argentina. 

_ —Editor. 

A fter several years* work a South American company 
has finally developed the most up-to-date design to 
create **talking lyapcr** (talking, singing, playing, etc.), 
which up till now was only a dream. 

The principal inventor of the system is an engineer, Fer¬ 
nando Crudo, who has specialized in different radio and 
sound reproduction experiments, since 1923, and who com- 
(Continued on page 111) 



Fig. A. The radio set at right is reproducing fhe "record" on the Foto-> 
liptofono at left. 


TO AUDIO 
SECT I 



Fig. B. Reflected, not transmitted, light energizes the photocell—connected 
to an amplifier. 


A CIRCULAR-IMAGE 
CATHODE-RAY TUBE 


Entirely new design In C.-R. tubes permits 
waveform analyses In terms of polar-coor¬ 
dinates. The backtrace, in most instances 
an "ugly duckling," becomes useful. 


A. STAGER 


..I...Ill.. 


A SENSATIONAL NEW cathode-ray tube makes ex¬ 
tremely short time intervals and decimeter wave im¬ 
pulses measurable. 

This new type of cathode-ray tube, recently developed in 
Europe, has an entirely new method of beam deflection. 
The function of the new tube stands for something entirely 
new in the field of cathode-ray tube design, and reminds one 
of a cross-breed between an electric motor and a cathode-ray 
tube. 

ROTATING AND MODULATING THE C.-R. BEAM 

The main trick of the new device is the combination of 
two deflection plates with a pair of coils; the latter are, 
as usual, installed outside the tube. The two plates men¬ 
tioned are placed directly in the propagation path of the 
cathode-ray beam (which is produced as customarily in the 
neck of the tube). When the beam enters the space between 
the^ 2 plates, something strange happens; it is thown out 
of its regular path of straightforward propagation, and is 
forced to rotate in a circular path. 

But this is not the only obstacle placed in the path of the 
beam. After it has passed the '‘motor-combination** (the 
pair of coils) and the 2 plates (mentioned above) which 
forces the beam to rotate it is confronted with a cone-shaped 
condenser of coaxial design. The beam must penetrate this 
cone before reaching the fluorescent screen of the tube. 
(Continued on page 105) 



Fig. A. Manfr«d von Ardenne analyzing a circular waveform on fhe 
special screen. 



IHafcram—.surge 

Fig. I. A concentric coaxial condenser, C-C, revolves fhe electron stream. 
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A TELEVISION 
"STREAMER" 

FOR SPOT NEWS 

A combination advertising and spot-news service to remote 
points, either by radio or wire, is now available which 
transmits typed "copy" by means of television. 

ROBERT OAKHILL 

iiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiHiiimiiiiiiiiiiiniiiHiuiiiiiiiuiiiiiiitiitmimituiiniiiiiiimiiiiiiiiiiiiiiiniiiiiniiiiiiitiuiiiuiiiiiiiiiiiiiiiiiiiiniiin 


A RADICALLY new idea for the distribution of news 
and other reports to group-audiences through the use 
of television devices has been perfected. 

By combining spot news with advertising blurbs, a 
valuable service is made available for use in hotel lobbies, 
and in cafes, clubs and wherever else people congregate. 
(An idea whereby this television ‘^streamer*^ may be used, 
for example, atop the delivery trucks of newspaper 
eompanies is illustrated, in colors, on the cover of 
this magazine; and above,— Editor) 

Unlike existing group-audience news systems 
the images produced on a narrow, horizontal 
mirror by this television method are clean-cut; 
and sufficiently brilliant to be clearly readable in 
broad daylight. Another outstanding advantage of 
this new method of eonveying typcwritter informa¬ 
tion is that the requisite frequency channel may be 
reduced to about 8,000 cycles—a bandwidth which 
may easily be sent over existing telephone lines that 
have been corrected for ordinary broadcast program fidelity. 
This is accomplished by using 25-line image reproduction— 
which has been found to be adequate for typewritten char¬ 
acters—and arranging the lenses (developed by William 
Hoyt Peck, president, of Peck Television Corp.) in a manner 
to eliminate flicker. 

Still another and highly important consideration to the 
person who plans to install a television news service such 
as this is the cost. Due to the simplicity of this new system 
the equipment cost is held to an exceptionally low figure, 
which makes possible an unusually low rental price for a 
complete installation; as to maintenance, the major expense 
is the expenditure for the services of a dependable typist. 

In this connection it is important to note that a central 
bureau could be set up in each town and only one trans¬ 
mitter (and therefore only one typist) would be required 
to supply all the receiving instruments with the news and 
advertising programs. The receiving units except for 
periodical inspection require no more attention than is 
necessary to operate the off-on switch. 

DETAILS OF EQUIPMENT 

Of interest to the technical man is the manner in which 
the typewritten items are transmitted and received. Although 



the general idea is conveyed in the drawings and photographs 
a more detailed analysis follows. Reference will be made 
only to the photographs but perhaps the relations of the 
components will be more evident by the occasional reference 
to the drawings. Figs. 1 and 2. 

THE RECEIVER 

Figure A shows how an actual news item appears on 
the mirror when viewed from almost directly in 
front. The letters (symbols, etc.) form at the 
right side of the streamer'^ and travel toward 
the left side, where they disappear; the “8” in 
the *‘copy’^ here shown hasn’t yet been completed 
and the ‘‘A” at the opposite end hasn’t started 
to disappear. The mirror is tilted at an angle 
of about 45 deg. and reflects the image built-up 
by the flying spot of light projected from below. 
This relation of the mirror and the lightbeam 
source is evident upon reference to Pig. B, which shows 
an actual installation in the lobby of a famous Canadian 
hotel. 

The receiver and projection mechanism, shown by diagram 
in Fig. IB and in close-up at Fig. C, requires only an exciter 
lamp of the 6-V. automobile headlight type. *This light 
is first polarized, then modulated (or depolarized) and 
analyzed (or re-polarized), and finally focused to a point 
from which it is reflected by means of a series of patented 
lenses; these lenses, which are mirrored on the back sur¬ 
face, are adjustably mounted on the periphery of a small, 
rapidly-rotating drum. The short-wave radio receiver 
utilized to receive experimental transmissions is shown, in 
the laboratory set-up pictured in Fig. C, on top of the 
cabinet, at the left side. Immediately below this and inside 
the cabinet may be seen the remainder of the receiving and 
amplifying equipment. The power pack appears at extreme 
right. The engineer is shown holding one of the special, 
highly-perfected light-modulator cells. 

THE TRANSMITTER 

The transmitter at which the news and advertising pro¬ 
grams originate is shown by diagram in Fig. lA and, in 
part, by photo in Fig. D. An electric motor is geared to a 
(Continued o?? page 101) 
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"copy" is transmitted via radio or wire. The receiver translates these impulses into 
light rays that are projected onto a mirror (screen). 
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Fig. 2. Details of the "streamer's" receiving set-up. 


76 


RADIO-CRAFT for AUGUST, 1937 








































Fig. D. Harold C. Goodridge, typing. Insert—top view of the special 
typewriter. 



Fig. E. Checking- 
up the 6-V exciter 
lamp. Insert—ex» 
pcrimental televi- 
sion news service 
jjantenna. 





evtSION news service 


This close-up view of the special typewriter, and Its cellophane 
tape, and typed "copy." 



iFig. A. Chief engineer Wm. Hoyt Peck watching a televised news item 
Ft travel across the "streamer,” 



Fig. B. An installation In the lobby of the Mount Royal Hotel, Montreal., 

Canada. 



Fig. C. Tha multi-mirrored scanner: and Mr. J. Francis Dusek, holding one 
of the Peck light-modulator celk. 
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may b« operated at its maximum power rating on 
frequencies as high as 240 me.; while in amplifier 
circuits, where the input and output circuits are 
isolated, it may be run to full output on fre¬ 
quencies as high as 300 me. (I meter). The power 
output as oscillator on 100 me. (3 meters) 
exceeds 700 W, 



ELECTRON 

GUN 


(LARGE) 

OCTAL 

BASE 


DEFLECT 

ING 

PLATES 


FLUOR* 

E5CENT 

SCREEN 


Fig. B.^ The 24 XH high-vacuum cathode-ray tube is 
very similar in construction to its larger brother 
the 34 XH (906), with the exception that It focuses 
to a screen closer to the deflecting plates. This calls 
for a change in the shape of the deflecting plates. 
The area of the screen of this tube is 4 times that 
of the 913 or l-in. C.-R. tube which increases its 
usefulness many times over the (latter) small tube. 

The 2nd.-anode operates at 600 V. (max.). 


NEW 

SPECIAL-SERVICE 

TUBES 

The backbone of the radio and electronic industries is the 
electron tube. A few new types are described. 

C. W. PALMER 
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A S THE widespread fields of radio, 
television and electronics move 
rapidly forward in their path 
toward a final goal of stable, de¬ 
pendable service to mankind, it be¬ 
comes more and more evident that the 
coni roll hig factor in progress in all 
these fields is the electron tube. 

As tubes are perfected, so also is the 
remainder of the art perfected. By this, 
it is not meant that the development of 
new and better vacuum tubes acts as 
the controlling genius which is followed 
by the remainder of the technique in¬ 
volved in perfecting a particular branch 
of the industry, but rather that as the 
industry advances, the call is for better 
and better tubes to keep abreast of the 
development of new and better circuits, 
parts and technique. 

By following, closely, the evolution of 
the vacuum tube, therefore, the radio 
enthusiast, technician, engineer and 
Service Man can most readily keep in¬ 
formed of the progress in the particular 
part of “radio'* which is of greatest 
interest to him. 

An example of this reasoning is 
found in the announcement, at the re¬ 
cent I.R.E, convention, in New' York, 
of 2 new triode tubes for generating 
R.F. currents in the high-frequency 
spectrum between 3 meters (100 
me.) and 1 meter (300 me.). Both of 
these tubes are water eooled, having a 
hollow metal jacket, around the center 
of the glass envelope, which permits 
the circulation of cold water and at the 
same time acts as an effective shield for 
the elements. 

Fundamentally, these 2 tubes feature: 
(1) no internal insulating material; 
(2) low inter-electrode capacity; (3) 
low lead inductance; (4) attached water 
jacket; and, (5) paralleled grid and 
plate leads which act as a transmission 
line (with the l)late and grid elements 
as part of the tuned circuit). 

887 and 888. These tubes are so small 
that their size belies their ability to 
produce the high power of which they 
are capable. One of the triodes has a low 
mil factor and is known as the 887 while 
the other has a high mu and is labeled 
888. When used as o.scillators these tubes 
can be operated with a maximum power 
input of 1,200 W, at freciuencies as high 
as 240 me. (1.25 meters). In R.F, am¬ 
plifier circuits they can be used with 


maximum input at frequencies as low 
as 300 me. 

The “secret** of the high output of 
the 887 and 888 is the small size of the 
elements (the plate is only as large as 
a thimble) and the extremely small 
spacing between them. The small size 
reduces the capacity to a minimum so 
that the elements may be used with 
greatest effectiveness (lowest shunt 
capacity); and the small spacing (0,06- 
in betw'een grid and cathode) reduces 
the “transit time** or length of time 
for electrons to pass from cathode to 
plate, to a minimum. The importance 
of this consideration can be realized 
when it is understood that at 3 meters 
the electrons must travel between 
cathode and plate in one-five hundred 
millionth (0,00000005) of a second. 

The significance of the above facts 
about these tw'O new tubes is in the 
thousands of new channels which will 
be opened up for use between 3 meters 
and 1 meter because of the availability 
of efficient generators of power on these 
wavelengths. This may be an important 
factor in the growth of television, also, 
as these tubes will undoubtedly find 
(Continued on page 112) 


Fig. C. These two tubes, the RK42 and RK43 triodes 
were especially developed for the tiny lightweight 
transmitters used for meteorological purposes. The 
RK42 is a triode, enclosed in a cylindrical en¬ 
velope somewhat smaller than the usual dome¬ 
shaped envelope used for receiving tubes. The 
RK43 is similar to the RK42, except that it contains 
2 sets of elements (grids and plates) for more 
complex transmitter circuits. 
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NEW OSCILLOSCOPES 
USE 2-IN. C.-R. TUBE 

Service Men are here Informed of fhe economy and effi¬ 
ciency presented by the new 2Hn. oscilloscope tubes. 

SAMUEL C. MILBOURNE IIIWIIIIMIIIIIMIIIIIIIItinilHnUlllllinilllllMIUIIIIUHIIIIIIIIIIIIIIIMIIIIIIIIIIIHMIll 


T he type 24XH 2-in. cathode-ray 
tube now enables Service Men to 
purchase oscilloscopic equipment at 
a cost far below that necessary for 
3-in.-tube apparatus; and with the 
assurance that the apparatus will ac¬ 
tually perform in a worth-while manner. 
The 2-in. tube does not supersede the 
3-in. tube, rather, it augments it and 
so broadens the economic availability of 
oscilloscopic units that no Service Man 
can now claim *‘I haven't got the price.” 
Deferred payment plans are now offered 
and these should be utilized to the ut¬ 
most as they enable the Service Man to 
equip his shop with the most modern 
of instruments and to pay for them 
as he earns. 

The biggest drawback to the 3-in. 
tube and associated apparatus is its 
initial cost. Three-inch tube equipment, 
without signal generator or wobbulator 
usually costs in the neighborhood of 
$100. This cost is necessitated by the 
original cost of the tube itself, and the 
necessity for having a power supply of 


around 1,000 or more volts for supply¬ 
ing the tube's elements. 

(Continued on page 118) 



nq. in« moasrnisric panel or me oscilloscope. 



iia. 




Fig. 2. Th. circuit, with vaiu.s of parts, of th. n.w otcilloscopa. Not. th. 2 amplifiars. 



KEEPING 

VOLTAGE CONSTANT 


Facsimile and felevision demand constancy of current sup¬ 
ply—a vital topic which the author ably discusses. 


HARRY F. DART 
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M ost regulator tubes fail into one or two gen¬ 
eral classes, namely, (1) filament types and (2) 
gaseous types. Since the principle of operation of these 
tubes, as well as their application, falls into two rather dis¬ 
tinct classes, the grroups are most conveniently considered 
separately. 

As indicated by the name, the filament type of regulator 
tubes ordinarily use a filament mounted in a bulb containing 
a cooling gas. The material of the filament should have 
a step in its resistance characteristic so that there is a 
portion of the curve over which the voltage changes to a 
relatively large degree while the current is changed by 
only a relatively small extent. Iron and tungsten wire have 
been found very satisfactory for this service. 

To reach the proper portion of the characteristic curve, 
the tube must be filled with a heat-conducting gas which 
“cools” the filament by maintaining it at proper critical 
temperature. Hydrogen has been found best for this purpose 
because it is a good conductor. It conducts the filament heat 
to the bulb where, by convection, the surrounding air acts 
as a further conductor. With hydrogen there is a minimum 
of risk that the filament will oxidize or that its character¬ 
istics will otherwise suffer adverse changes. 

The action of the filament when mounted in an atmosphere 
of hydrogen is best represented by the accompanying char- 
(Continued on page 104) 


Fig. A, left. A new 
Westinghouse crater lamp 
with scanning focus of 
200 lines — double the 
present focus. 


Fig. B. Type AW-200 H.F. generator. Fig. C. WL‘706; WL-896 (regulators). 
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1929 

Cathooe-ray tube receiver 

BROADCASTING WAVE 
OPERATION 


IJLI lU iL I 


LINES 


COLOR OP IMAGE REPROOUCEO 
IN'SEPIA” SCREEN EFFICIENCY. 
1.06 CANDLE POWER PER WATT. 


1931 

CATHODE-RAY TUBE RECEIVER 
SHORT-WAVE OPERATION 


Kf W 


^EAT Rf 




12 b 

LINES 


RECEIVER REPRODUCED BLUISH- 
COLOR IMAGE. SCREEN EFFICIENCY 
0.23-CANDLE POWER 
PER WATT. 


1934 

REAL modern television 
RECEIVER UrS.W OPERATION 


240 

LINES 


RECEIVER REPRODUCED 
GREENISH IMAGE. SCREEN 
EFFICIENCY ABOUT 0.86- 
CANDLE POWER PER WATT. 


performance QUALITY OF 
HOME MOVIE AROUNO THE 
YEAR 1918-1920 


1936 

TELEVISION RECEIVER EASIER 
TO OPERATE BECAUSE NUMBER 
OF tuning UNITS CONSIDERABLY 
REDUCED ^ 


WIEtTO-bf 


BRIGHT APPEARING 
IMAGE OF YELLOW-GREENISH 
.COLOR, SCREEN EFFICIENCY 
1.54 CANDLE POWER 
PER WATT, 


1937 

FIRST REAL INSTRUMENT 
FOR enjoyable HOME 
ENTERTAINMENT 


441 I, $600 ■ 

LINES 

Black-wmite image 

FULL OF DETAILS. 
SCREEN EFFICIENCY ABOUT 
3.5 CANDLE POWER 
PER WATT. 


COMPARABLE WITH A MODERN 
S MILLIMETER HOME PROJECTOR 
AS FAR AS performance,QUALITY 
AND DETAILS OF IMAGE ARE CONCERNED. 
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satisfactory 
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excellent 


Performance ijualitt AtcawOirHS id evew it nesses 
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ILL^gMiNATigH Pigv<-ER N^T 4ThDrf□ Ehuje^h ^o-uPJiRtD witM 
_ MDDiE^ri MOVIE. 


Fig. 2. Television compared to motion pictures. 


THE 

BALANCE SHEET 
OF TELEVISION 

This careful analysis of available informa¬ 
tion concerning television here and abroad 
concludes with some amazing deductions. 

W. E. SHRAGE 

iiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiitnniiniiiiiiiiiiiiiiiiiMiiiiiiniiinniiiiniiiiiiHiinniiiiiiiiititiiHiiiiiittiiiiitiin 

T he art of television although more than 50 years old 
ha'' never before made such impressive and remarkable 
progress as in the past 12 months. A single fundamental 
achievement which justifies this statement is the recently 
effected increase in the number of scanning lines from 343 
to 441. 

This achievement when presented in the colorless language 
of arithmetic symbols probably does not mean much to 
the average amateur and Service Man. However, let*s look 
at the same facts but from another point of view. This 
changed point of view is interestingly portrayed in Fig. 1. 
The diagram shows an electric sign reading “RADIO.*' 
Most of its letters (as shown at A) consist of approximately 
10 electric bulbs. And now something which may sound 
surprising at first—this sign has about the same quality of 
form and detail as 60-line television had around 1929. 
A convincing proof of this comparison is given in the 
following test. 

Let's look, from a a very short distance, at a sign of the 
type shown in Fig. lA. An illegible, glaring “bulb-collec¬ 
tion" meets the eye. If seen from afar, only a weak and 
quite “washy" image is visible. That's exactly the way 
60-line television used to appear. If seen from a distance, 
too-close a number of disconnected lines was presented to 
the eye. If looked at from far off, a weak image with a 
pronounced lack of details glowed somewhere in the dark. 

But this type of television transmission had distinct 
advantages as Fig. lA indicates. A 60-line image consists 
(as the table at the right side shows) of only about 4,800 
picture points (or image elements)—resulting in a very 
low degree of detail. However the required bandwidth is 
also very small. A 60-line television transmission when 
radiated on a wavelength within the broadcast range 
occupied the space of about 12 broadcast transmitters (each 
of a bandwidth of 5 kc.). 

This requirement caused the use of the short-wave band 
between 200 and 300 meters for television transmission. 
The most pronounced advantage of 60-line television recep¬ 
tion was the “narrow" bandwidth of the amplifiers required 
in these receivers. The bandwidth was, of course, approxi¬ 
mately 12 times as broad as the 5 kc. bandwidth of con¬ 
temporary broadcast receivers. But, as we shall sec, the 
design problems were not as involved as in the case of 
present television amplifiers of tremendously extensive 
bandwidth. One additional resistance-coupled stage added 
to a customary A,F. amj)lifier equalized the decrease of 
amplification caused by the attenuation applied to permit 
the amplifier to pass a band of 63 kc. 

1929 

It is quite amusing to read today what magazines of 1929 
had to tell about this type of television. But seen from a 
realistic point of view this type of television when compared 
with present requirements is: “entirely inadequate" as the 
diagram of Fig. 2A readily explains. Nevertheless the 
audience was quite satisfied, as much as our parents were 
with the “nickelodeon" performance which in more than one 
i*espect resembled that of 60-line television. 

The “nickelodeon's" image was of a brownish color, and 
approximately the same performance quality was presented 
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by the cathode-ray tube receivers of 
1929. The screen of this receiver would 
glow in a fluorescent light of a ‘‘flat” 
sepia color, despite the fact that the 
screen efflciency was surprisingly high, 
namely 1.06 candlepower per watt. 

And finally, a word about the price 
of a 60-line television receiver with 
cathode-ray tube would not be amiss. 
As Fig. 2A shows, it cost about $2,000 
per set! This seems extremely expensive 
compared with the results obtainable. 
But we have to consider that all of 
these sets were custom-built affairs, and 
cost the manufacturer at least three 
times as much as he dared to ask for it. 
A cathode-ray tube alone which was 
able to reproduce an image of 3x3 ins. 
(see Fig. 3A) was priced at about $400. 
Considering all these facts, and compar¬ 
ing them with the performance quality 
of modern talkie exhibition (which, 
after all, is the only sensible standard) 
we derive an efficiency factor of ap¬ 
proximately 1 per cent for the 60-line 
television transmission. 



Fig. I. Bandwidth, lines and definition of different television images. 


1931 

Considerable improvement was shown 
in the 120-line television transmission 
which was achieved around 1931. Al¬ 
though the screen size increased to 3x4 
ins. (see Fig. 3B), and the number 
of picture elements to approximately 
19,000 (see Fig. IB), the efficiency fac¬ 
tor of this type of television transmis¬ 
sion did not increase to more than 4 
per cent. 

The reason becomes obvious upon 
observing as example the “RADIO*^ 
sign presented in Fig. IB. The char¬ 
acteristic form of the letters is now 
much better reproduced but no one 
could claim that too much detail is 
presented. Considering this lack of de¬ 
tail and the decreased illumination 
power of the screen (0.23-candlepower 
per watt—because of the new type of 
bluish image applied) one can't be far 
wrong in saying: “A 120-line television 
transmission has about the same per¬ 
formance qualities as the ‘CINEMA 
THEATRE' of 190.5”—that is: “hardly 
passable”! (See Fig. 2B.) 

“Time marches on,'' and after 1931 
television engineering started to make 
strides as never before. The “RADIO'* 
sign of Fig. IC is a practical compari¬ 
son. The number of picture elements 
increased to 77,000 but also the re¬ 
quired bandwidth increased (to about 
1,024 kc.). Only the ultra-short wave¬ 
band could accommodate the require¬ 
ments of such a tremendous bandwidth, 
which, in the parlance of the broadcast 
range, is as broad as re<iuired by 200 
broadcasting stations. As Fig 1C clear¬ 
ly indicates, this type of television 
transmission can by no means be called 
excellent, since the performance quality 
was about as mediocre as the per¬ 
formance of the home movie around 
1918-1920, and the judgment of E. W. 
Engstrom w’ho determined the per¬ 
formance quality of a 240-line trans¬ 
mission as “satisfactory” still stands as 
an approximately correct evaluation. 

1934 

The year 1934 not only brought us 


images of larger size (increase of 
screen dimensions to 5x7 ins.—see Fig. 
3C) but also the more efficient grreen 
fluorescent light (with a factor of 
0.84-candlepower per watt—as in¬ 
dicated by Fig. 2C); during this year 
also the regular design and production 
of television receivers was started in 
Europe. 

Despite all the improvements men¬ 
tioned so far, and despite the increased 
cost in manufacturing a television re¬ 
ceiver (because it had to pass a fre¬ 
quency band of 1,000 kc. without cut¬ 
ting the edges) the price of a 240-line 
television set (with an image size of 
5x7 ins.) decreased to $1,200. This price 
still seems exorbitantly high, but one 
should try to figure out how much he 
would have to pay if he had the desire 
for a hypothetical broadcast receiver 
with a band-pass width about 142 times 
as broad as a contemporary high-fidelity 
set of 7 kc. bandwidth, and he will then 
appreciate the need for the price. And 
besides, a television set consists not only 
of an image receiver but of an ultra- 
short wave sound receiver as well! 

1936 

Then came the eventful year of 1936. 
American television engineering per¬ 
fected the 343-line television transmis¬ 
sion. They increased the size of the 
image to 6x9 ins., and the number of 
picture elements presented per second 
to approximately 150,000. But this is 
not all. The screen efficiency increased 
to 1.54-candlepower per watt, and in¬ 
stead of the “eye-straining” greenish 
hue characteristic for television receiver 
of 1934 vintage a pleasant yellowish- 
green fluorescent light was used to re¬ 
produce the image. 

However, there was one point that 
only a few of the experts failed to 
point out—a bandwidth of approxi¬ 
mately 2,250 kc. was necessary to trans- 
■ mit the image impulses required for a 
343-line television performance. They 
argued that this tremendous bandwidth 
(which is equal to the space covered 
(Continued on page 102) 
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Fig. 3. Relative efficiencies of images. 


RADIO-CRAFT for 


AOG UST 


1937 


81 






























































































HOW TO MAKE THE 

RADIO-CRAFT 

SUPER-DELUXE 

30-TUBE SET 


28 FT. TRAVEL FOR BACK WAVE • 


5-BAND 


R F 

TUNER 

o 


- I.F. 
AMPLIFIER 

o 

60 W. 


Fjg. A. An artist’s conception of the Radio-Craft 30-tube Super-Deluxe Radio Set. in phantom. The completed design will vary slightly from this form. 


PART I 


... 


INTRODUCTION 


RADIO-CRAFT has made ar¬ 
rangements with Mr. Charles 
Sicuranza, who is directing 
the development of this su¬ 
perlative instrument, to have 
tested and repaired WITH¬ 
OUT CHARGE any set, built 
in accordance with these in¬ 
structions AND USING 
ONLY THE SPECIFIED 
COMPONENTS, which fails 
to function correctly. In 
other words— 

YOU CANT LOSE! 


S INCE the advent of hiffh-gain tubes 
a few years a^o, most receiver 
manufacturers have tried to ob¬ 
tain the utmost results from the 
least number of tu})es. Economic condi¬ 
tions led to the makinpT of tiny sets usinj^ 
4 or 5 tubes and with reproducers which 
generally were but little larger than 
headphones. 

Tone quality, sensitivity and selec¬ 
tivity were sac id f iced and a great num¬ 
ber of people bought such sets oidif be¬ 
cause they could not afford larger and 
better ones. As conditions gradually im¬ 
proved, manufacturers warily attempt¬ 
ed making larger and larger radio re¬ 
ceivers. 


Table I 

FEATURES OF THE RADIO-CRAFT 
30-TUBE SUPER-DELUXE 
RECEIVER 

(1) SKYSCRAPER CONSTRUCTION. 5 

chassis for ease of wiring and servicing. Mod¬ 
ified rack-and-panel layout. 

(2) ALL-WAVE SUPERHETERODYNE CIR¬ 
CUIT; 3.8 to 555 meters. 5 bands. R.F. stage. 
1st pentagrid mixer, 1st electron-coupled os¬ 
cillator (all in the Meissner multi-wave as¬ 
sembly). 

(3) DOUBLE-I.F. AMPLIFIER, with I.F. No, 
I at 456 kc. and I.F. No. 2 at 175 kc.; includes 
2nd pentagrid mixer and 2nd oscillator; this 
'double*superhet." action results in extremely 
high gain with stability—for DX reception. 

(4) I.F. BAND EXPANSION, with 3-position 
panel control -for (I) high-fidelity, (2) medium, 
and (3) DX reception. 

(5) NOISE-SILENCER CIRCUIT, with panel 
control, to level out static and noise surges. 

(6) AMPLIFIED DELAYED A.V.C.. with 
panel control for selecting A.V.C. level. 

(7) BEAT-FREQUENCY OSCILLATOR (or 
B.F.O.), with panel control, for C.-W. recep¬ 
tion or as a DX station finder. 

(8) B.F.O.-A.V.C. PANEL SWITCH, a 3- 
position switch for turning B.F.O. on and 

A. V.C. off or vice versa, or both A.V.C. and 

B. F.O. on. 

(9) THREE TUNING “EYES” used as (I) 
carrier tuning indicator, (2) “R” or signal- 
volume indicator, and (3) A.F. overload in¬ 
dicator. 

(10) MANUAL SENSITIVITY CONTROL. 1st 
I.F. cathode. 

(M) AUTOMATIC BASS AMPLIFIER, self- 
controlled, automatically increases low-fre¬ 
quency response as volume level is progres¬ 
sively lowered. 

(12) BASS CONTROL on panel, to select 
desired amount of bass response. 

(Continifcd on pai/e 103) 


To-day, there is a definite demand for 
(Continued on page 103) 
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Fig. I. Block diagram—tubes and services; and approx, chassis parts costs at mail-order-house 
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THE 

PROJECTION 

KINESCOPE 

MAKES ITS DEBUT 


At the recent I.R.E. Silver Convention was 
introduced a special demonstration-type, 
441 -line television set-up of American design. 


............min..... . 


Fig. A. Here Is a view of Dr. Law and the projection type cathode-ray tele¬ 
vision image he obtained on a 3 x 4 ft. screen. 


I NTRODUCED last May at tlie Sil¬ 
ver Convention of the Institute of 
Radio Engineers* jubilee celebrating 
the 25th year of this famous radio 
society, was an American version of the 
projection-type cathode-ray tube, the 
general principles of which are familiar 
to Radio-Craft readers. 

This ‘‘projection Kinescope,** which is 
illustrated here, reduced an image 
from a picture printed on the image- 


plate at one end of 
the Kinescope-sec¬ 
tion of the complete 
tube; this was more 
convenient, for demonstration purposes, 
than reproducing an actual scene (view 
of a living person)—in this manner the 
use of much equipment was obviated. 
About 1,200 engineers crowded into the 
grand ballroom of the Hotel Pennsyl¬ 
vania in New York City to witness this 


new, convenient method of large-group 
demonstration of high-fidelity or 441- 
line television. 

The tube, which is about 18 ins. in 
length, produces an image about 1'/^ x 
2 V 4 ins. on its fluorescent screen. It 
is so brilliant that a simple optical sys¬ 
tem will project it on a large screen. 
A projected picture 18 x 24 ins. com¬ 
pares favorably in brightness with 
home motion pictures. In the demonstra¬ 
tion, a picture 3 x 4 ft. in size was 
shown, which was bright enough to be 
seen by the gathering. 

The principal feature of the demon¬ 
strated device is a new type of “electron 
gun,** developed by Dr. Law and a 
group of associates in the KCA labora¬ 
tories at Harrison, N. J. The gun is the 
structure in a television receiving tube 
which focuses flying electrons into an 
extremely slender beam. In projection, 
it is necessary to start with a much 
smaller and brighter picture than in the 
case of the ordinary Kinescope or tele¬ 
vision-type cathode-ray image receptor 
which is viewed directly. Since the 
brightness is dei)endent on the current 
in a smaller “spot.** 

The television images shown were on 
the 441-line standard which KCA adopt¬ 
ed some months ago for its practical 
field tests. Despite the enlargement, it 
was difficult if not impossible for the 
eye to detect line-scanning or other de- 
(Coatintfed on page 110) 


Fig. B. Immediately in back of the projection Kinescope's electron multiplier section, to which Dr. Law 

is pointing, is the amplifier section. 
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Fig. !. Sequence of operation in the newest, Amerlcan-version projection-type cathode-ray television. Set-up demonstrates high-fidelity, 441-hne image 

transmission and reception. 
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SERVICING A STUDENTS' 
TELEVISION SET-UP 

Of special significance fo Service Men — a practical 
insight into the future business of television service. 

E. J. DOYLE & J. P. KENNEDYiiiiijtiiiiiiiiiijniiiiiiitiiiiiiiiiiiiiiiiRiiiiiiiiiiiniiiiiiiitniiiiiiiiiiiiiiiii 



Fig. A. The Service Man working on the transmitter. 


I T WAS a 2-station, 2-way television 
outfit, installed in De Paul Uni¬ 
versity for student use by the 
American Television Institute, that first 
started us on the hunt for the trouble 
which serves as the basis of this article. 



fig. B. The rear view of the equipment. 


The complaint was a peculiar wave in 
the output picture which apparently 
was caused by 60-cycle A.C. pick-up 
somewhere in the system. 

The circuit looked relatively simple 
with 4 large television “eyes” connected 
in parallel and feeding into a type 75 
tube grid. The diode section of the 75 
was not connected and apparently it 
was used only as an amplifier having 
the grid connection coming out of the 
top of the tube and thus as close as 


possible to the gioup of photocells. 

This tube was located in a shielded 
compartment, much as if it had been an 
R.F. amplifier. Directly below it in a 
smaller shielded compartment, we ob¬ 
served another 75 with its grid coupled 
through a condenser to the plate of the 
first tube, less than 1 in. above it. 

At successive stages, each individually 
shielded, directly below the preceding, 
we located two type 85 tubes and a 48. 

(Continued on page 124) 



Fig. I. The circuit of the wide-range resistance-coupled amplifier of the system. 


BUILD THE RADIO-CRAFT 
1937 CAR-RADIO RECEIVER 


Automatic frequency control 
introduces an important ele¬ 
ment of safety while simulta¬ 
neously driving and tuning-in. 


......iiiiiiiiiiiniiiiiininiiiiiiiiuiiMKiiiiiiiiiPART illiniiiiiiiiniiMiiiimiiiiiiiiiimniiiiiiniiiiiinmiiiiiiiiiituiiiiiiiiMiiiiiiiiiiiiiiiiiitniiiiMiiiNiiiiiiinniniiiHiiiiiii 


S OME BUILDERS of the Radio- 
Craft Car Set may wish to use 
automatic frequency control on 
the broadcast band, especially if their 
sets are to be remote controlled and if 
exact peak tuning to a desired signal 
is required with a minimum of manual 
adjustment. Figure 5 gives the correct 
circuit details. Note that we cannot u.se 
A.V.C. on the I.F. stage with A.F.C., 
as the automatic volume control action 
will work to disturb exact peak align¬ 
ment at the intermediate frequency. 

The 6Q7 2nd-detcctor is used as be¬ 
fore and is NOT employed as a balancer. 
The signal—or, rather, part of the sig¬ 
nal, is fed through a coupling conden¬ 
ser from the 6K7 plate to a separate 
center-tapped transformer feeding a 
separate balanced GHG detector (to be 
installed, with the transformer, under 
the set chassis, perhaps on the R.F. 
shield partition). When we are tuned 
exactly “on the nose,” the voltage across 
the two resistors in the GHG output cir¬ 
cuit are exactly equal, and opposite, 
and in effect cancellative—and no 
voltage, negative or positive, appears in 
the A.F.C. line. The moment the R.F. 
circuits are out of alignment, an un- 


symmetrical I.F. signal results, un¬ 
balance appears in the output of the 
6H6, and a negative or positive voltage 
appears in the A.F.C. line to control the 
bias on the 6J7 oscillator control tube 
—which is IN EFFECT a resistance 
placed across a portion of the oscilla¬ 


tor tuned circuit. The effective oscillator 
inductance is affected, thus causing the 
os.cillator frequency to shift until it 
mixes with the signal to produce exact 
I.P. peak and perfect 6H6 output volt¬ 
age balance. (See Mr. C. P. Mason's 
(Continued on page 112) 



Fig. 5. This circuit gives connections of the A.F.C. unit and parts of the receiver proper. 
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HOW TO MAKE A 
2-TUBE 

CARRIER 

INTERPHONE 

This "swell,” grea+ly-simplified "wireless" 
communicator is inexpensive and econom¬ 
ical. 

ARTHUR BLUMENFELD 

iiiiiiiiiiiiimiiiuiiiiiiiiiiiiiiiiiiiiiiimiiJiiiJMiiiiimnnnniiiiiiiiiii»niiininuiiiiiii)inmnitiiniiiinmiiiiiiiiiniiiitii^ 

T he surface has hardly been scratched when it comes 
to the exploitation of the carrier-type intercommuni¬ 
cators. From the commercial point of view, there is 
hardly a manufacturing: or sales orpranization that could 
not make profitable use of one or more of these devices. The 
numhev of concerns that have recently been organized to 
get this business is sufficient proof of this. 

The average experimenter or radio enthusiast could like¬ 
wise find a number of personal uses for this type of com¬ 
municator. The only factor which holds back many from 
building one for themselves is the newness of the system and 
the attendant fear of failure to make the apparatus work 
without too much trouble—either in construction or main¬ 
tenance. This is the reason for the 2-tube A.C.-D.C. unit 
described in this article. 

First of all, it is fool-proof. There are no possibilities of 
undesired circuit oscillation, hum or what-not which the 
multi-tube type have, when imperfectly constructed. The 
possibilities of breakdown have been reduced to a minimum 
by the elimination of all parts not vitally necessary to the 
operation of the set. This, in turn, has reduced the size of 
the communicator—which is an advantage. Last but not 
least, the cost of construction has been reduced to a point 
where it is probable that the design will not be obsolete by 
the time sufficient funds have been saved up to build the 
contraption. This system is of the single-channel type—i.e., 
for u.se between 2 points. First let us look into the whys and 
wherefores of the design. 

DESIGN CHARACTERISTICS 

The elements vital to a carrier intercommunication unit 
are given in the following paragraph. 

(1) Radio-frequency oscillator tube—this may be used 
ns the detector w'hen receiving. (2) Power modulator tube— 
for modulating the U.P. This may be used as the power tube 
when receiving, (3) Voltage amplifier tube—to step-up the 
(Coniimicd on P^igc 116) 



Fig. A. The front»panel appearance of the interphone. 



Fig. 2. Block diagram showing the dual functions of parts. 



Fig. 8. The locations of the parts can be seen here. 



Fig. I. Schematic circuit of the unit with Sw.2 in the "talk" position. See List of Parts for values. 




1 


T" 



Fig. 3. Coils LI and L2 are wound on the same co«l 
form. Winding LI is a honeycomb or "universal 
winding with a tap as shown. Coil L2 is layer-wound 
between the washers, C, placed next to coil LI, The 
core may be either wood or impregnated paper, 
(This combination constitutes unit L in the schematic 
circuit, Fig, I.) 
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Flg» B, Charles Sfec operating a Philco 44Mine, television-transmitter “caiflara.** 



Fig. C. Phantom view, high-fidelity television "camera'* shown pictorially 
in Fig. B. 


EXPERIMENTAL 

HIGH-FIDELITY 

TELEVISION 

High-fidelity 441-line television—indoor and 
outdoor transmission and reception — via 
Philco experimental station W2XE in Phila¬ 
delphia has been given field tests. 

UinillUIIIIIIIIIIIMIIIIIIIIIIIIIIIMinilltllliMIIIIIIIIHtllllllllJI R. D. WASHBURNE 

R eviewing various reports concerning^ experimental 
television transmission i)y Philco. so far this year, 
we find many technical, semi-technical and non-tech- 
nical figures, facts and statements that have mixed 
interests. Many of these are included in the following 
paragraphs* 

Franklin Institute, last January, saw and heard Nathan 
Hayward, retiring President of the Institute, open a meeting 
in the Institute auditorium in Philadelphia. At the con¬ 
clusion of the meeting the crowded assembly hall “saw*^ 
and *heard^’ Nathan Hayward deliver a farewell address— 
by television, for, Mr. Hayward was at that moment in the 
Philco television transmitting studio, about 5 miles distant! 

At that time, the following interesting information was 
recounted to the assemblage by A. F. Murray, a company 
television engineer. 

While television has been making progress during the 
past 7 years, there are still many unsolved problems, for 
instance: 

(1) A camera tube which will give better resolution, better 
sensitivity, and less extraneous signal; (2) wide-hand am¬ 
plifiers, in which the disturbances due to inherent tube 
noises are reduced or eliminated; (3) ultra-high frequency 
transmitters of large power, giving outputs equal to or 
greater than our largest sound broadcasting station. 500 kw., 
and capable of being modulated by frequencies up to 4 
megacycles; (4) a system of single-sideband transmission 
which will permit increased picture detail while permitting 
a reduction in width of the communication band; (5) simpler 
radio receivers which will reproduce the very high modula¬ 
ting frequencies required and still have sufficient selectivity 
to separate television transmitters; (6) a picture tube 
which will give larger, brighter, clearer pictures. 

While the majority of workers in the television research 
laboratories come from the ranks of radio engineers, it is 
interesting to note that phyaiciatst too, are making valuable 
contributions to television in the electronic field; and no 
group is complete without researchers in the field of chem¬ 
istry because one of the greatest problems is to obtain a more 
(Contbmed on page 113) 



Fig, D. This "camera tube" will televise even the second-hand of a \/atch! 
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THE FUTURE STATUS OF 

TELEVISION 

PROGRAMS 

The President of International Television Radio Corp. has 
prepared for RADIO-CRAFT an analysis of modern 
television. 

\A^ILLIAM H. PRIESSiimiiiiiimiiiHiiimiiiiniiniiiiiinNiiiuiniiniiinniiiiiiinnuiiniiHiniiiiniiiiiiiiiiniiniinnNiiuiiiiiii 


P UBLIC pressure and pressure from 
within television organizations seem 
to indicate that television on a 
small scale will he in the home by the 
end of this year. This art has opened 
certain questions which the Public itself 
must answer. Questions of cost and 
questions of a technical nature, such as 
the picture size, brilliancy and quality, 
and the type of system that will give 
the most satisfactory service. 

I^t us brush aside these factors and 
assume that television is of such low 
cost, and of such acceptable perform¬ 
ance that it is gencM'ally in use in our 
homes. What can we expect from it? 
How will it change our habits? Since 
it is the television program alone that 


can hold our interest, we might probe 
into program possibilities and develop 
an answer to these questions. 

The plans of the television groups do 
not conceive of the elimination of the 
motion picture theatre, nor of the illus¬ 
trated printed media, no more than the 
telephone interests contemplated the 
complete substitution of the telegraph 
and mails by the spoken word over 
wires. Television service is to be a new 
and additional channel for intelligence 
and entertainment. It is to be a power¬ 
ful and compelling force for the broad 
dissemination of knowledge, culture, 
amusement and news. It promises a new 
attack on sales resistance to the pur- 
(Continiied on page 122) 
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2.000.BULB ••TELEVISION" SIGN 

Television moauls appear to have “missed a bet" 
(at least, until the aavent of the Peck, full-fledged 
television "streamer" described in this issue of 
RADIO-CRAFT), by passing-up the possibilities of 
television in advertising "animateds" and "spec¬ 
taculars." But New York's Great White Way has 
just had added to it the brilliance, magnified about 
4 times by means of bull's-eye lenses, of 2,000 elec¬ 
tric light bulbs in the new Leigh-Epok Control—an 
Austrian invention which one commentator de¬ 
scribed as "half television, half movie cartoon." 

The article, “Television in the Theatre," by Dr. 
Alfred N. Goldsmith, in December 1935 RADIO¬ 
CRAFT, contained^ an illustration of a German 
theatre-size television screen or "mosaic" consist¬ 
ing of 10,000 neon bulbs; and in 1927 Bell Tele¬ 
phone Laboratories demonstrated Dr. Ives' theatre- 
size 2,500-picture-element television neon grid* 
(Continued on page 117) 


RADIO AND TELEVISION 
IN RECENT PUBLIC ADDRESSES 


Abstracts from two recent 
talks by RCA men include 
mention of television. 


DAVID SARNOFF ... • ... THOMAS F. JOYCE 




R adio had its origin in the purely theoretical reasoning of 
James Clerk Maxwell, a professor at King’s College, 
London, when in 1865 he advanced reasons for the existence 
of electromagnetic waves. Twenty-two years later. Pro¬ 
fessor Heinrich Hertz, at Bonn University, inspired by Max¬ 
well's theoretical work, proved by experiment the actual 
existence of these waves and their ability to travel through 
space. 

The social re¬ 
sults of radio 
have been far- 
reaching, and the 
end is not yet in 
sight. Dr. William 
F. Ogburn, Pro¬ 
fessor of Sociol¬ 
ogy at the Uni¬ 
versity of Chi¬ 
cago, not long 
ago compiled a 
list of 150 social 
effects directly 
traceable to ra¬ 
dio. From Max¬ 
well’s theory of 
(Ci, on pg. 120) 


I NNUMERABLE engineers, technicians, producers and 
manufacturers have devoted many years of effort and 
millions of dollars to provide the best possible motion picture 
entertainment. It depends entirely upon each individaul 
exhibitor and theatre owner whether he capitalizes these 
vast expenditures of time, effort and money to the fullest 
extent, or whether he gets the benefit of only a part of them. 

Mr. David Sar- 
noff. President of 
the Radio Corpor¬ 
ation of America, 
has frequently 
said that the 
future of any 
great industry 
rests with the 
research engin¬ 
eer; that no in¬ 
dustry can afford 
to stand still—it 
must either go 
forward or slip 
back; and that 
unceasing re¬ 
search and de- 
(Ct, on pg* 120) 


From an address be¬ 
fore the American 
Physical Society, in 
Waahin^ton (D.C.)* 
recently. 


Left—the Television Traffic Man. watchina the action in the studio, monitors the program on the 

Kinescope above the window. A breast microphone connects directly with .... —the 

Camera Man, who is here shown putting Miss Hildegarde "on the air" via NBC-RCA at Radio City. 


From an addr^ 
before the MotUm Pic¬ 
ture Theatre Owners 
A.S 80 C., in Miami, 
Florida, recently. 
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Fig. I, Illustrations of the set repairs described. 


OPERATING NOTES 

ANALYSES of 

RADIO RECEIVER SYMPTOMS 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiMiiiiMiiiiiiiiiiiiiiiiiiiiiitiiiniiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiH 


A Correction. In reading over your excellent 
column—Operating Notes—in the April issue. 
I have found a few errors in Fig. lA referring 
to the F^mer.son Model 107. You .slate finding an 
unusual case of distortion due to a leaky 0..'S-mf. 
condenser across the speaker field. This is not a 
0..'»-mf. condenser but a 4-mf., IJjO-V. electrolytic 
unit for maintaining voltage across the speaker 
field. Ilesidcs. you show the negative end of this 
condenser going to the low side of the choke. U 
belongs on the other side where the power 
Switch is connected. The first resistor of the 75 
plate filter should be 0.1-meg. instead of 0.1.5- 
meg. as you indicate. The gri<l Ioa<l resistor of 
the type 48 tube should be a 0.5-meg. unit in¬ 
stead of the 0.3-mcg. as indicate<l. 

GBOM^R CoHKN. SRKVICB MANAODi, 
Kmernon Radio & Phonograph Corp, 


Service Men who have filed this particular 
Operating Note away for future reference will 
appreciate these corrections discussed by Mr. 
Cohen. 

As for the errors in the circuit, it must be 
realized that the circuit is presented as the con¬ 
tributor found it in his work. It is possible, of 
course, that the set had been previously tampered 
with or worked-on hy another Service Man who 
made the changes as foun<l by our contributor. 

To all the contributors of the Operatiiig Notes 
, a ties, we wish to emphasize the importance of 
rci uracg in both the sketches and the tcehnicai 
d. script ions as other technicians depend upon 
these Notes in their work! 


RCA Model 80, After checking all the tubes in 
jm RCA mo<lel HO receiver, it was found that 
the lst-dftect<ir didn't have any plate volLige 
but when the Local-Distance switch was changed 
over, there was sufficient plate voltage. This 
faulty action wa.s <lue to a re.sistor that shunted 
the primary of the first I.F. coil supplying the 
plate voltage. The lack of volLige in the other 
switch position was due to a break in the I.F. 
transformer primary w^inding. as shown in 
Fig. lA. 

Not being able to get another coil in a short 
time, the winding was rc|iaircd. 

In the same .set. the cathode resistor of the 
first K.F. tube was open and ha<l to lie replace«l. 
After Ixith these repairs had been made, the 
set worked normally. 

IlKRBtatT Feiu;]':k 


Fada Model RA, This model Fada is con- 
.stantly coming in for repair and the complaint 
Is invariably one of two things:—(1) inopera¬ 
tive; or, <2) noises, both of which are very 
<iuickly traced to a defective A.F, input trans¬ 
former. See Fig. 111. 

In our organization, when these sets were 
.still new and we were selling them by the 
hundreds and they were coming back almost as 
fast as they were being delivered, we ran into 
a real headache. Fada had gone out of business 
and very few parts were obtainable and these 
at premium prices. 

We could put in anything that would mount 
in that corner of the chassis, but it would not 
look very gr»od. And anyone who knows the 
average New York customer w’ouldn’t be very 
hard put to it to imagine that customer's 
vitriolic comments about a concern that would 
do such things. 

After some thinking ami a lot of experimenting 
the result was that the job would cost less than 
50c for material; would take but a few minutes: 
all work could be done without turning the 
chassis upside down ;— and the job would be 
the same as the orighiol. 

The procedure follows; 

1. Procure Philco Part No, 4232 A.F. input 
transformer. 

2. Remove the transformer from the set by 
taking out the 2 self-tapping screws that hold 


the case down. Cut the 5 wires up close to the 
coil- 

3. Remove the laminations carefully (they come 
apart easily in two halves) and leaving them in 
their original position, lay them carefully aside. 
Discard the old winding. 

4. Remove the laminations from the Philco unit 
and discanl them. Now carefully assemble the 
Fada laminations in the Philco c«iil. 

5. Connect the leads and tape them thinly but 
thoniughly and re-assemble the case. Finally 
sert^w it down on the chassis and the job Is done. 

The above may sound hard to some men. but 
it is really very simple and in addition is quick 
and produces a workman-like job. An<l. there 
is no argument about it being an original re¬ 
placement, 

William Akkahams 


Stromberg-Carlson No, 145, 150. 150 and 180, 
Slipping of the secon<lary dial is cniisetl usually 
by the dial gear not meshing with the driving 
gear. In order to correct this, it will be neces¬ 
sary to remove the chassis from the cabinet, 
then remove the dial escutcheon plate which is 
secured to the dial assembly with 4 self-tapping 
screws. Next remove the large dial disc—this is 
locked on to the shaft by 2 set-sorews at the 
rear of the disc. If the dial disc sticks, insert a 
10-32 machine screw in the center, screwing this 
up to remove the disc. 

The secondary dial then slides off the shaft. 
Now refer to the sketch and notice the locking 
screw A. Below it is a small bar marked D seen 
through the rectungular opening. L<K)sen screw 
A and with the point of the screwdriver pry the 
bar D OA far to the left as it will go. During 
this operation, the little gear on the rear side 
of gear B will disengage from gear C. 

Now notice that both gears B and C consist 
of two thin sections with small springs inserted 
through openings in the gears. When the gears 
are properly adjusteil, these springs prevent 
backlash. 

Rotate counter-clockwise the back section of 
gear C for a disLince of 2 teeth and hold it in 
this positi(»n while the bar 1) is piiiche<l gently 
to the right (with a screwdriver point insortoil 
to the left of the hjir) so that the small gear on 
the back of gear B engages the teeth of gear C- 
The rear section of gear C can n<iw be relcasc<l- 
Again wdlh the screwdriver pry bar D very 
slightly to the left, to make the g«'ars work 
sm<Mithly and freely and clamp screw A. Rotate 
the tuning .shaft .several times through its range 
to determine if the gears work the same 
throughout. 

Now rotate counter-clockwise the back se<'tinn 
of gear It for a distance of 1 bioth and hold 
it in place while the secondary scale is put in 
place, meshing the teeth of its gear with thc.se 
of gear H. Release gear I) and test smoothness 
of action by rotating the tuning shatt. 

Replace the main dial and the other parts ns 
they were originally. 


Stromherg-Carlson Model 150. Variations 
in charactcrlstic.s of the 6K7 tube cause some 
tubes to draw excessive gri<l current, which 
may lea<l to (1) noisy volume control action as 
the volume control knob is rotated; (2) low 
power output or "overkinding"; and, (3) ex¬ 
cessive bass compensation at low volumes. 

To prevent this, circuit changes have been in¬ 
corporated in all of these receivers manufactured 
on or after October 9th, 19;16, and the same 
changes should he made in sets in the field where 
noisy volume-control action is observed. 

Two changes are ma<le: (1) replace the 
1,000-ohm bias resistor with part No, l‘-2633S 
(2,700 ohms) for increased bias; and, (2) con¬ 
nect part No. P-26345 (10,000 ohms) resistor 
across the bass compensating condenser, for 
smoother bass at low volumes. This connection 
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NOTICE 

Contributors to this department should 
submit only Operating Notes that discuss 
recurrent receiver faults; those which have 
occurred only once or twice cannot be 
considered characteristic of r particular 
set modelt Accompany Operating Notes 
by sketches* 


is made from the volume control to a terminal 
nearby, as shown in Fig. 11). 

Strom hkrg-Carlson Solder Nucuets 


Philco 1!6X» 116Bt Motorboating, oscillation, 
fading and occasionally total inoperation are 
frequent complaints with these models, which 
are often caused by failure of the same com¬ 
ponent. A 4>^ction electrolytic tubular block is 
employed for bypassing various circuits. Due to 
loss in capacity or intermittent internal con¬ 
tact* which may be classed as an open-circuit* 
the symptoms mentione<l above are encountere<!. 
A 1-mf. section bypasse.*; the first A.F. screen- 
grid circuit, failure of which produces weak, 
unstable, motorboating reproduction. Oscillation 
and total inoperation or the condition wherein 
only one or two powerful local stations are re- 
ceivcil af i»icorr<r# points on the broadcast baml, 
is the result of an open-circuited 2-mf. R.F., 
IF., or Ist-detector screen-grid l)ypa.sa section, 
ami a faulty 1-mf. oscillator plate bypass section. 

Although a new bypas,s block may be in.sUilled 
when one or more sections are found defective* 
individual condensers may be utilizefi to effect 
a repair. Uridging the suspected section with a 
unit of the correct capacity is the simplest 
method of determining the faulty section. 

Very weak, choked rcproductum with normal 
shadowgraph action, indicating that the trouble 
lies with the A.F. amplifier* i.s due to an <ipcn- 
circuited 1-meg, carbon resi.^tor in the first A.F. 
screen-grill circuit, which fact* of course, will 
be immediately manifested by luck of screen-grid 
voltage on that tube. It Is only that the aymptom 
is not unlike output-tube bias difficulty that it 
is mentioned at all* to save time. 

A complaint occasionally encountered with 
these receivers is the condition wherein recep¬ 
tion is obtained for only a minute or two after 
the set is turned on. after which operation ceases 
and the shadow indication widens out. When a 
finger is momentarily placed upon the control- 
grid of the 77 1st-detector* recovery is had for 
a few moments. This is due to an open-circuited 
gridleak for this stage, a 2-meg. unit mounted 
on a bracket in front of the Ist-detector, 


Philco 16, len, 16X (Codes 126), 500, 501. 
Distorted reproduction on this scries of the 16 
model has been traced to the grounding of the 
push-pull input transformer secondary return* 
cither to the lamination.s or to the metal case, 
internally. This failure, of course, may be remo- 
die<l by replacement of the unit, although a ix-pair 
may be accomplished by properly insulating the 
push-pull Input transformer a.ssembly from the 
chassis with suitable fibre bushings and washers. 
The distortion due to the lack of grid-bias voltage 
on the output tubes in this case aUo will be 
accompanied by the symptom of glowing screen- 
grid elements of the type 42 tubes. 


A slipping tuning-drive assembly may som^ 
times bt* traced to more than sufficient pressure 
of the dial against the 2 felt rests at the top of 
the dial. When slipping is prevalent at one point 
or section on the dial* check the drive cable for 
a worn or frayed condition at the large roller 
in the drive assembly with the dial set at this 
point. Seldom does moving the tension spring 
to the next notch to take up the slack in the 
drive cable correct the difficulty. 

The complaint of intermittent reception, where- 
in the volume level cuts down abruptly to a 
whisper, with sudden recovery, has been traced 
to an open-circuited 0.05-mf. A.F. diode-coupling 
condenser connected between the junction of the 
2 diode-load resistors and the bottom lug of the 
volume control. The shadowgraph will operate 
normally when the open-circuit occurs, the latter 
being due to poor internal contact of the pigtail 
lemU of the tubular condenser. 

Weak reception on these models with a wide 
indication on the shadowgraph and lack of plate 
voltage on the 2nd I.F. type 78 tube as disclosed 
with a set analyzer is usually caused by an open- 
circuited 500-ohm wire-wound pigtail tyi)e 
cathode-bias resistor. This unit is mounted across 
the cathode bypass condenser for this stage. 


Philco 17. As with the model 16, codes 121 and 
122, choke<l, distorted reproduction may often be 
attribute*! to the 1 meg. carbon resistor in the 
plate and screen-grid circuits of the silencing and 
Ist A.F. tubes, which has increased in value, thus 
lowering the scrt‘<‘n-grid volUige upon the Ist 
A.F. tube almost ti> the cut-olT point. 

The Complaint of distortion and hum, with the 
attendant .*iym|)tom of glow'ing control-grids of 
the output, type 42 tubes b usually caused by 
either the grounding of the secondary return of 
the push-pull input transformer secondary to 
the metal case or laminations, internally, or to 
leakage between the electrolytic filter condenser 
cans to chas.sis. The latter is the result of seepage 
and the formation of oxides at the bases of the 
condensers. This leakage also effectively removes 
the normal grid-bias voltage from the output 
tubes. Should clearing the oxide formation or 
renewal of the paper which insulates the con¬ 
densers from the chassis fail to remedy matters* 
replacement is the only solution. Dy insulating 
the push-pull input transformer from the chassis, 
the groundeil secondary-return will be desired. 


Philco USX, 507* In the event the shadowgraph 
does not function and the only indication is that 
of a narrow line, the probability of an open 
shadowgraph coil is evident. The receiver will 
oiicrate normally despite the open-circuit of the 
shadowgraph, because of the carbon bleeder re¬ 
sistor which is shunted across the shadowgraph 
to obtain a finer indication. 

The symptom of high-pitched reproduction 
even with the tone contnd in the bass position 
although the tone control does produce frequency 
response variation has been traced to an open- 
circuited lO.OOO-i'hm carbon resistor which b 
connected in series with a 0.01-mf. bypass con¬ 
denser across the plates of the type 42 output 
tubes. Dbtorted reproduction and hum, on the 
other hand, as with the model 16, and 17. b due 
to the similar ground of the push-pull input 
transformer see-ondary return to the laminations 
or transformer case, internally. 

When the tuning drive b found to slip, a worn 
cable or insufficient tension of the spring em¬ 
ployed to take up slack in the cable Ls not always 
(Continued on page 127) 


SERVICING 

QUESTIONS 
& ANSWERS 


Service Men^ may write, requesting answers to 
specific service questions. Address inquiries to 
Service Editor. For questions answered by mall, 
a service fee of 25c per question Is made. AN 
EFFORT IS BEING MADE TO MAINTAIN 48- 
HOUR SERVICE IN HANDLING THIS MAIL. 

iiiiiiiiiniiiMiiiiiiiiiiiHiiMiiiiiiiiiiiiiiiiiiiniiiMiiiiiiiiiniiiiiiiiiiiiHiiiiiiiiiiiiiiii 

TUNING EYE OPERATING 
BUT NO SIGNAL 

(15) Eddie Walsh, iJrooklyn, N. Y, 

(Q.) I have recently purchased a Grunow 
mode) 1101, and have had considerable fading 
trouble although the tuning eye always func¬ 
tioned. My set stopped operating a lew days 
ago, but the tuning eye tube seems to function. 
The tubes were tested and found OK. Please 
advbe what to do to correct this trouble. 

(A.) Your inquiry indicates that your trouble 
lies in the aiuliu end of the receiver. 

The cause for fading can usually be traced 
to the 205-ohm, 6F6 bias resbtor inter¬ 

mittently opening and is the cause for fading. 
It is also the reason for your set being inopera¬ 
tive. 

To correct, replace this resistor with a 10-W. 
unit. See Fig. 0.15. 


NO POWER 

(16) John Costello, New York City 

(Q.) 1 have owned a Zenith model 6S-152 
receiver, I live in a D.C, neighborhood, therefore 
I had to have it converted to an A.C.-D.C. re¬ 
ceiver. The set operated very well for 6 months, 
but now it seenw to have lost a great deal of 
power. My tubes were tested and found perfect. 
1 examined my aerial and it is OK. 

What do you think is the cause for the loss 
of power? 

(A.) In answer to your inquiry regarding the 
reason for loss of power, it can be traced to 
I.F. transformers changing in frequency ar.d 
usually attributed to the heat of the chassis 
causing the capacity of the I.F. transformer 
trimmers to change. The frequency of the I.F. 
transformers is 456 kc. and requires re-aligning. 
Unless you possess a very good signal genera¬ 
tor, it b advisable to have a competent Service 
Man do the job for you. 


FADING IN A.K. 38 

(17) Oscar Ilemmenslaccr, Richmond, Va. 

(Q.) 1 own an Atwater Kent model 32.8 re¬ 
ceiver and have considerable trouble with fading. 
I notice that when 1 touch the frequency 
switch while the set is operating the alation 
signal ilrops in volume. 1 believe the trouble 
lies in the switch, and would like to know how to 
remedy this condition. 

(A.) You are undoubtedly right about the 
frequency switch being the cause of fading. 
To correct thb fault means only to remove the 
chassis and clean all the contacts with carbona 
(using a long pencil brush). 

(('entinm d on page 113) 



Fig. QI5. Grunow 1191 repair. Fig. Ql9. Emerson model 102 condenser break-down. Fig. p20, StrOm berg-Car Ison model 64 delect causing '^sparking." 
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Compare the "cannon" in this view, with Fig. A in April Hadio^Craft. 


S INCE the Radio-Craff midget oscilloscope was described 
(^‘Make the Radio-Craft Midget Oscilloscope/' April 
and May 1937 issues.), there has come on the market a 
new cathode-ray tube, the Dumont 24XH, which has a screen 
double the diameter of the original tube used, the 913, Many 
technicians will wish to use this new tube in their oscillo¬ 
scope, but because of its size it cannot be plugged into the 
case of the original instrument. 

It was decided that the best way to accommodate the 
24XH would be to build a new top-of-case **cannon," similar 
to that described originally but of larger size. It should be 
emphasized here that this new equipment is not intended to 
entirely supersede the 1-in. or type 913 tube. The latter still 
retains the great advantage of small size, and its use means 


HOW TO ADD 

A 2-IN. C.-R. TUBE 
TO THE RADIO-CRAFT 

MIDGET 

OSCILLOSCOPE 

More accurate, convenient, complete wave¬ 
forms may be set up on the new 2-in. 
cathode-ray tube. 


that the technician will have available a tiny portable in¬ 
strument devoid of any clumsy projections, for the cannon 
type of mounting is just that. With the 913 inside, the 
apparatus is ideal for portable work. In the laboratory 
where convenience is of no great consequence, however, the 
use of the 2-in tube in a flexible mount is a distinct advantage. 

The new 24XH tube is rated at from 400 to 600 V. so that 
with the voltage supplied by the original instrument we can 
obtain satisfactory patterns. In fact, there are no circuit 
changes needed whatsoever shice the ratings of the 24XH at 
J^OO V, are very close to those of the 913, Thus the ranges 
of all controls are adequate and no circuit changes need 
be made. 

(Coyitinued on page 115) 



Beauteous Rochelle Hudson, 2ath Century-Fox star, typifies the facial re¬ 
quisites—natural and otherwise—for properly affecting the television camera. 


THE ART OF 

TELEVISION 

MAKE-UP 

If you are "photogenic"—"take a good pic¬ 
ture"—you stand a better chance of meet¬ 
ing the video requirements of television. 

iiiimiNiiiiitiitijiniiitiiiiiNiiuiiiiiiiMiiiniNimiiiiiij^ . . ... e. BARZ 

I F THE movies require that the male and female artists— 
even though ‘^photogenic'' (“a natural" as to camera suit¬ 
ability)—must submit to strange and often times, 
grotesque make-up, before they are completely ready to be 
photographed, no less severe are the requirements for tele¬ 
vision. 

The gracious little ladies that form the delight to the eyes 
and to the spirit, and even the masculine men who entrance 
the fair sex, on the televisor, resemble, if seen at the trans¬ 
mitting studio, savages painted for weird rites. 

The view of Rochelle Hudson, reproduced here, offers an 
idea of how a person must make-up in order to be televised 
properly. 

Eyelids are painted green, the cheeks a clear yellow, the 
lips should be t)ainted brown or violet (red lips would tele¬ 
vise as grayish). The nose should be dark yellow while the 
inside of the nostrils should be bright red. Eyebrows and 
(Continued on page 112) 
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INTERNATIONAL 
RADIO REVIEW 


I RADIO-CRAFT receives hundreds of magazines 
I from all parts of the world. Since the cost of sub- 
I scribing to each of these would be prohibitive for 
i most radio men, we have arranged with technical 
I translators to prepare reviews tor our readers. 
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-ig. A. The Voigt corner horn speaker installed in 
home surroundings. 



Mg. 6. The Appearance ot the new line of English 
octal-glass tubes. 




Fig. C. A selenium cell and two relays turn on 
the radio set in the morning. 


AN ENGLISH CORNER HORN 

ADIO enthusiasts who wish to try 
the latest in their attempts to get 
the “best** quality might try construct¬ 
ing the latest type of “corner** horn 
which has just become available in 
England, according to a recent issue of 
Wireless World (London). See Fig. A. 

According to the tests made by the 
staff of the above magazine, the speak¬ 
er, which stands 5 ft. 1 in. in height 
and projects about 1S% ins. from the 
corner of the room, has a low-frequency 
cutoff at about 60 cycles. The high- 
frequency response (using the specified 
speaker unit) is more uniform than a 
flat baffle of equivalent proportions. 
The speaker unit fits into a concrete 
base which provides the necessary 
weight to keep the speaker upright. 


OCTAL-BASE TUBES IN ENGLAND 

UCH to the confusion of English 
Service Men who will now have to 
add a new line of octal adapters to 
their already overloaded tube testers 
and set analyzers, Marconiphone and 
General Electric Co. have just released 
a line of “International** tubes having 



Fig. D. The appearance of the Duo-Trac sound- 
film reproducer which plays 40 minutes. 


Octal bases and characteristics similar 
to American metal-glass tubes, but 
using the English numbering system 
instead of RMA (American) standard. 
See Fig. B. A list of these new tubes 
was published in the latest issue of 
Wireless Retailer and Broadcaster 
(London). 


AN AUSTRALIAN DIRECT-COUPLED 
AMPLIFIER 

T he LOFTIN-WHITE amplifier has 
a habit of popping up seasonally and 
starting minor furors in the radio field. 
The Australian radio magazine Wire¬ 
less Weekly (Sydney) is responsible for 
the latest of these, in the form of an 
extremely simple direct-coupled ampli¬ 
fier using modern tubes. The applica¬ 
tion of modern triodes, instead of tet¬ 
rodes or pentodes, eliminates the need 
for a complicated voltage divider and 
many other parts formerly considered 
essentials of this circuit. 

The circuit in Fig. 1, shows just how 
simple this amplifier can be when built 
around a high-mu triode (2A6) and 
power output triode (2A3). The 2A3 
(Continued on 'page 124) 




Fig. 2. This superhet. set uses the direct-coupled amplifier—It will have high galnl 


Fig. I. The basic circuit of the D.C. amplifier. 
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THE LATEST 
RADIO EQUIPMENT 


This department brings to you each month the 
newest developments in electronic, radio and 
public-address equipment* Aggressive tech¬ 
nicians use this department to keep posted on 
the newer and better ways of doing things* 


iiiiiiiiiimiiiimiiiiiiiiimiiiniinimiiimiiiiiiiimiiiluiiiitiiiiiiiiiimiimiiiiiMiiiiiimiimiitttniiiiimiiiiiiiiiiiiiiiiiitiiiiiimiiiiiMiiiiiiiitiMiiiiMiiiiiiiiiitiiiiiniiiM 



A "megger" cross-coil moving system 
is used in this meter (range—to 0.2* 
meg.). (1421) 



Dual-wave phono radio. (1422) 



KN08 OP 
ROTARY 
TUBE 
"CHART* 


Modern tube checker includes built-in 
tube listing. (1423) 


PRECISION OHMMETER 
(1421) 

U NLIKK itrevious test equipment 
available tu the technician this 
new, precision midget ohmmeter is 
of the '’meLrjrer" type: the nu-Ktrer 
cross-cnil movini' system eliminates 
the need for a battery-a<ljusting con¬ 
trol— thus, states the manufacturer, 
it is a trui' ohmmeter. Range: 1/10- 
ohm to 2/lU-meg. I'ermits reliable 
readings down to 1/10-ohm. Case ia 
green moKletl bakelite. 


PHONO-RADIO 
COMBINATION (1422) 

(Allied Radio Corp.) 

A DUAL-WAVE 7-tube A.C.-D.C. 

radio receiver with 25L6 beam 
t>ower output is utilized in the table 
model phono-ra<lio combination illus¬ 
trated (an jt-tube console model is 
also available) ; utilizes meUil tubes 
and an all-wave circuit covering 17 
to 500 meters. The phonograph 
e(|Uii)ment is s.Tid to be of the "new¬ 
est high-fidelity" type. 


A TUBE CHECKER WITH 
"ROTARY TUBE-INDEX" 
(1423) 

[Weston Electrical Instrument 
Corp.) 

A FEATURE in the counter-type 
model of this new tube checker 
is a rotary-type reference index, 
covering all tubes in current use, so 
arranged in the base that tube test 
data is instantly brought into view 
beneath a glass-covered opening. 
ThLs index also utilizes a "key num¬ 
ber" classification system. Listings 
may be replaced jls necessary. A 
noise test jack Ls provided for 
checking tube noise in any electrode 
circuit by means of headphones. The 
unit includes hot-cathode leakage 
test and neon hot check of inter¬ 
mittent shorts. Direct-reading line 
voltage test at any time. Utilizes 
total emission test on a "specific load 
basis'* for all types of tubes. 


I lO-V. A.C. AND 6-V. D.C. 
25-W. MOBILE P.A. SYSTEM 
(1424) 


(Operadio Mfg. Company) 


T his combination mobile piiblic- 
adtlress system has been designed 
to give the sound man a unit ex¬ 
tremely rugged, compact and "ready 
to go’* in almost every instance 
where a temporary instidhition is 



Portable 25*W., IIO-V. A.C. and 6-V. D.C., P.A. system. (1424) 



A.C.-D.C. power plant. (1425) 


required. It may be used for llO-V, 
A.C. or G-V. D.C. by a simple inter¬ 
change of self-con tail It'd packs. 

Uses beam power tubes. Electroni¬ 
cally mixes one microphone and <me 
phonograph. Includes latest "dual- 
diaphragm" crystiil microphone of 
the hand type but also can be used 
with velocity, velotron, or high-im- 
pedance dynamic microphones. In¬ 
cludes two 12-in. pcrniancnt-magnot 
speakers especially designed for pub¬ 
lic-address work. Interchangeable 
power packs for 6-V. D.C. and 110- 
V. A.C. High-grade phono motor. 
"Economizer'* control for battery 
supply. Fused. Iloaviest-duty-type 
generator. Can be in conjunc¬ 

tion with radio set by using model 
A-3960 radio matching unit. 


300.W. POWER PLANT 
DELIVERS A.C. AND D.C. 
(1425) 

H ere is an electric power plant 
that provides both A.C. and 
D.C. in one unit. Delivers 300-W. at 
110-V., 60 cycles and about 200-W. 
at 6-V. D.C. Recommended for 
Bound trucks. The %-horsepowcr 
engine is direct-connected to the 
generator. Fuel t:ink capacity, 1 gal. 
(12 hrs. operation under full load). 
Weight, 125 lbs. ; size, 17 x 14 x 24 
ins. long. 


NEW 20,000 OHMS/VOLT 
SET TESTER (1426) 

R eadings down to 1 microampere 
and up to 50 milliamiiB, may b« 
made with this 20.000 ohms/volt 
set tester. Full-scale readings: 
2'.l./10/50/250/l.OU0 V. D.C. at 
20.000 ohms/volt; .same range on 
A.C. but at 1,000 ohms/v<dt. A 
2.')-A. range is included for checking 
the current drain of auto-radio sets. 
Uesistiiiice range ' l-ohm to 40 megs. 
The high sensitivity of this instru¬ 
ment permits making tests (as pre- 
vioiLsly discussc<l in /I'm/to-Urn/t) 
over a wide range of unusual con¬ 
ditions. 



A 20,000-ohms/ VO It tester. (1426) 



Car-radio "A" unit. (1427) 



Improved switch. (1428) 



Improved crystal pickup. (1429) 


AUTO-RADIO CURRENT 
TEST-PACK (1427) 

[Standard Transformer Corp.) 

OR TESTING and demonstrating 

auto-radio sets and tvcccssuricH 
there i.s now available a source of 
accurately-contrtdled direct-c-urrent 
that eliminates the trouble of dc^ 
pletod batteries. Available in 3 
moilels: Junior—power output 5 A. 
at 5 to 7% V. (drain <if average- 
current radio set) : Standard—up to 
A. output: Deluxe—up to 15 
A. output, and e<iuipped with hi-Io 
switch ainl cuntiniani.sly-variable 
voltage c<mtroI. 

Each model is i>rot.ectcd with a 
circuit brcakiT and eiiuipped with 
an accurately-cajibrated meter. A 
surge siipprt'ssor prevents damage 
through voltage feedback to the 
rectifier and protects the comicnaer 
from line surges. Electrostatically 
shiekksl to prevent line noise enter¬ 
ing the output circuit. 





An e-W. amplifier. (1430) 


Name and address of any manufacturer will be sent on receipt of self-addressed, stamped envelope. Kindly give (number) In above description of device. 
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High-fidelity monitor loudipeaker with acoustical labyrinth. (1431) 



Dry-battery tester. (1432) 



Speaker housing. (1433) 


A NEW "REPLACEMENT" 
TONE SWITCH (1428) 

(Centralab) 

A TONK switch ha« been de¬ 
signed which meets the demand 
for a replacement unit. Available 
in 3 types: single-pole 2-jHwition. 
8ingl€>-pole S-positinn (illii8trate<l). 
and 2-pole 2-po8ition. Common ter¬ 
minal insulated, and shaft and hush¬ 
ing in all types. Uses: as phono 
switch. 8en>?itivity control, simple 
selector switch. public-a<l<lres8 chan¬ 
nel selector, meter-reversing switch, 
wave-band changing, intercommuni¬ 
cator talk-back, or in the new mid¬ 
get oeeilktscope circuits. Maximum 
current rating: 1 A. at 6 V. 


OFFSET-HEAD CRYSTAL 
PICKUP (1429) 

(Astatic Microphone Laboratory, 
Inc.) 

T his phonograph pickup utilizes 
the principles of the offset head 
which maintains the projected 
vibration axis of the pickup tangent 
to the recor<le<l groove throughout 
the entire playing surface to a de¬ 
gree not otherwise obtainable. This 
results in market! retluction of track¬ 
ing error (and the consetiuent tend¬ 
ency to jump grooves). Needle load¬ 
ing from alKtve. Crystal cartridge 
equipped with plug-in connector, 
and sealed against moisture ; accord¬ 
ing to the manufacturer the fre¬ 
quency response curve of this pickup 
is “easily suitetl to present-day re¬ 
cording practice” ; arm resonance is 
said to have been completely elim¬ 
inated. Finish — motlcrnistic black 
and chrome: arm length (needle 
point to center of base—12 ins. 
This type lU6 unit supersedes the 
type BIO shown in May Hadio^ 
Crafty as item No. 1333. page 671, 

HIGH- OR LOW-IMPE- 
DANCE INPUT 8-W. 
AMPLIFIER (1430) 

(Rddolek Company) 

H ere is an excellent amplifier 
suitable for all rciiuiremcnts of 
medium power, high quality, and 
iHJonomy of price. Clever engineering 
and design permit the use of crystal, 
velocity, dynamic, or single- and 
double-button carbon microphone. 
Phono input for a high-impedance 
pickup. Latest-type metal tubes; 
“beam power” 6L6 output. Fre¬ 
quency response is essentially flat 
from 50 to 0,000 cycles. Field cur¬ 
rent for one 1,000-ohm speaker. Has 
fader and tone control. 


HI-FI MONITOR SPEAKER 
HAS LABYRINTH (1431) 

(RCA Manufacturing Co., Inc.) 

A CONSOLE cabinet loudspeaker 
with a frequency-response 
range of 60 to 10,000 cycles, 6 db.. 



A 20»W. portable P.A. syitem with infinite-baffle reproduceri. (1434) 



Vibration test unit in use: right, crystal test prod. (1439) 


has been introduced. Recommendeil 
for use in classes for music appre¬ 
ciation, music rooms, hotel lobbies 
and wherever utmost fulelity is a 
factor of prime importance. The 
single 8-in. dynamic reproducer has 
a power-handling capacity of 10 W. 
Voice-coil impedance is 15 ohms. 
Cabinet, acoustically treated anil 
coordinated with the speaker unit, 
is modern is tically finished in black 
with aluminum trimming. Listing 
for under $135, this reproducer unit 
is a fitting complement for many 
of the sui>orlative power amplifiers 
now available. 


Improved inter-office system. (1435) 


DRY-BATTERY TESTER 
(1432) 

[Triumph Manufacturing Co.) 

A COUNTER-TYPE dry-battery 
tester which checks voltage un¬ 
der loads comparable to normal 
operating conditions is illustrated. 
Ranges are provided for 3-V, and 
4^^-V. “A** batteries and tests are 
made at %-A. load; “C” and ”B” 
batteries are tested at 20 ma. loads. 


SUEDE HOUSINGS FOR 
REPRODUCERS (1433) 

(Wright-DeCoster. Inc.) 

F or vehicular use the color 

scheme of this loudspeaker cab¬ 
inet is taupe with black grille and 
chromium ornaments. The wall- 
cabinet design has a light-brown 
grille. 

The “vehicle” cabinet is equippe<l 
with base-mounting holes and a 
speaker mounting strip and stud. 
The “wall” cabinet, recommended 
for hotels, schools, apartment houses, 
etc., instead is eiiuipped with a 
back-mounting plate. Available for 
either 8- or 10-in. speakers. 


All-purpose sound system. (1437) 


20-W. P.A. SYSTEM 
UTILIZES INFINITE 
BAFFLES (1434) 

T he PORTABLE soiiml system 
here illustrated utilizes 2 heavy- 
duty “high-velocity” speakers of the 
infinite-baffle type which it Is stated 
will ro<hice feo<lback by as much as 
30 to 40 per cent. Octal sockets per¬ 
mit optional use of glass or metal 
tubes. Includes facilities for match¬ 
ing up to 6 speakers, gain is suffi¬ 
cient for low-lovcl pickups of all 
types. Ca^?es are finished in black 
Keratol. Overall gain 112 db. Fre¬ 
quency response 35 to 10,000 cycles, 

±: 2 db. Utilizes 2—6F5Gs, 2— 

6N7Gs, 2—6N6GS. 1—5V4G. Oper¬ 
ates on 110 V. A.C. Has 2 volume 
controls, tone control and selector 
switch. 

(Continued on page 108) New-principle velocity mike. (1438) 




Test unit; wide-range scales—to 20 
megs., 1.000 V. D.C., 800 V. A.C. 16 
mf. and 500 ma. (1436) 
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Fig. A. External appearance of the test unit. 


THE POTENTIOMETER 
VOLTMETER 

—A NEW SERVICE TOOL 

The potentiometer-type, no-current voltmeter, available 
in a commercial set tester, tests high-ohm circuits. 

G. V. MORRIS & BRADLEY THOMPSON 

iiminiiiiimiiiiiiiiiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiMiiiiiiMimiiirriiminiiiiiiiiiiiiniimniiiMiiiriiiiiniiMinnitiiMiniiiiiiiMiMimHiimiiiiiiiiMn 



Fig. 1. Circuit details explaining the various factors discussed. Detail G is the complete voltmeter. 


W ITH THE ever-increasing com¬ 
plexity of circuits in radio re¬ 
ceivers due to the advent of new 
tubes and new features, and with the 
ever-increasing necessity of greater pre¬ 
cision in voltage measurement in order 
to insure the development of maximum 
efficiency in radio service work, the 
older types of analyzers and similar de¬ 
vices fall far short of the ideal in elec¬ 
trical measuring equipment. 

As every Service Man knows, modern 
receivers with their high-fidelity audio 
circuits, effective automatic volume con¬ 
trols, automatic frequency control and 
silencing circuits, make use of numer¬ 
ous networks of high resistances in 
which, at times, currents of only a few 
microamperes flow. If an attempt is 
(Continued on page 114) 


THE DELTA-T PAD- 
INEXPENSIVE P.A. CONTROL 

The new, consfant-impedance Delta-T pad in mixer and 
gain controls, is compared with more well-known types. 

WM. H. FRITZ IIIIIIMIIIinMIlllHMIlirmmMIIIIMlIflMMMMltllllllHHIIIHIIIIIIIIIItlllinililllllllllllllHIMIIIIinHlHtlMIMIIIIIIIIIIIilllHI 




^ ATTENUATOR 


Fig. L Matching load to source with attenuator. 



Fig. 2. Three con$tant4mpedance pads. 


T O OBTAIN maximum power trans¬ 
fer from a generating source to its 
load, the impedance of the load 
should equal the impedance of the 
source—at all times. This is a well- 
known maxim among men working 
with public-address installations, and 
one that must be followed, if best re¬ 
sults are expected. 

Consider the general diagram of 
source and load. Fig. lA. In this simple 
case, if the load impedance is selected 
to match the source impedance, the re¬ 
lation is fixed. Now” insert an attenuator 
in the line. See Fig. IB. This compli¬ 
cates matters, for unless a specially- 
designed attenuator is installed, the 
load itupedance (which is now a com¬ 
bination of the attenuator and load 
impedance) will vary with attenuator 
knob position. The solution to the prob¬ 
lem is obvious. Use an attenuator that 
is so designed that the combination of 
attenuator and load impedance remains 
constant regardless of attenuator dial 
setting, and equals the source of im¬ 
pedance. 


There are 3 fundamental resistance 
networks that can be used to attenuate 
a signal and still maintain load resist¬ 
ance at a constant value. They are (1) 
the »T^» Pad, (2) the ‘V* (Delta) Pad, 
and (3) the ‘*Bridged-T” Pad. These are 
(Continued on page 106) 



Fig. 3. Connections of the three types. 
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AN EXCELLENT 

COIL-TESTING 

UNIT FOR THE 

SERVICE MAN 

Accurate alignment of home-made coils is 
possible if this coil-test unit is used. 



Fig. C. The top view of the instrument with cover removed. 





WALTER L. LYONS PART II 
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Fig. D. The under-chassis appearance. Note transformer position. 


P ART I of this article described in 
detail the principle upon which this 
coil tester is based. Certain details 
of construction, with photographs 
and a schematic circuit were also griven, 
to permit an advanced technician to go 
ahead with the construction of the unit. 
It should be stressed that a unit such 
as this one is not intended to be used by 
the radio beprinncr. A working knowl¬ 
edge of the principles of coil design as 
well as a general knowledge of engineer¬ 
ing principles are necessary to intelli¬ 
gently use such an instrument. The ad¬ 
vanced Service Man and experimenter, 
as well as the laboratory and production 
engineer will find the unit of exceptional 
usefulness. 

After the unit has been made up ac¬ 
cording to the details in Part I, the unit 
must be calibrated. The details of this 
important oi)eration follow. 
CALIBRATION OF THE A SCALE 

It is apparent from Fig. 3, that the 
dials of C2 and C3 each bear two sets 
of scales designated, respectively, as 
A and B. Both calibrations are in mmf. 
Each scale has its own indicator—a 
sector of celluloid bearing a fine ‘‘hair 


line” drawn with 
India ink. The cali¬ 
bration of all scales 
can be most con¬ 
veniently accom¬ 
plished by the use 
of a standard con¬ 
denser, Cs, with a 
maximum capacity 
of at least .0015-mf. 
and capable of be¬ 
ing read in multi- 
liles of 5 mmf. to 
200 mmf. 

The calibration 
of the C2-A scale 
will be more accurate if link “L” is 
opened (thus disconnecting 03). 
Switches Sw.l, Sw.2 and Sw.3 are set 
as in Fig. 2 (Part 1) ; Cs, set at mini¬ 
mum capacity, is connected by short 
leads to the banana jack terminals J1 
and J2, the rotor of course, on the 
grounded terminal. Condenser C2 is set 
accurately at maximum capacity and 
the dial point under the C2-A indica¬ 
tor is then designated “zero.” The 
oscillator should be sharply resonated 
to the frequency determined by the cir¬ 


cuit L2-Cs (min.)-C2 (max.), and 04 
decreased to the lowest capacity that 
will give full-scale milliammeter de¬ 
flection over the entire oscillator range. 
This should be determined before the 
calibration is started. The sharpness 
of indication is decreased by too-high a 
capacity of 04 which is normally 3 to 
4 mmf. 

If now, with the oscillator resonated, 
Cs is increased 5 mmf., the i*esonant 
condition of L2-02-0s may be restored 
by decreasing 02 from its “zero” (max¬ 
imum capacity) j)()sition by the amount 
Os increased—5 mmf. This gives the 
second calibration point on 02-A dial. 
Os is again increased 5 mmf. and C2 
decreased until resonance again ob¬ 
tains. The A haiidine now indicates the 
10 mmf. mark on the 02 dial. This 
process is continued until the entire 
C2-A scale is calibrated. 

The C3-A scale is calibrated in like 
fashion. After the link L is closed, 03 
is carefully set at maximum capacity 
to locate the “zero” point on 03-A scale. 
Condenser C2 is kept at minimum capac¬ 
ity during this calibration. The oscilla¬ 
tor is resonated to the circuit L2-Cs 
(min.)-C3 (max.) and the above cali¬ 
bration process rei)eated except that Cs 
is increased and C3 decreased exactly 
100 mmf. at a time until the 03-A scale 
is entirely calibi^ated. It should be real¬ 
ized that the two above calibrations of 
C2 and C3 represent not true capacity 
values but dccrcaacH in capacity from 
maximum settings. 

(Continued on page 123) 


ZERO (MAX 
CAPACITY 
POINT) 


SCALES ARE PAPER DISCS INSCRIBED AFTER 
BEING PASTED ON DIALS. 

‘•ZERO” fMAX. 

CAPACITY 

point; 


SECTORS CUT 
FROM 

celluloid 


“A^SCALES USED IN CAPACITY MEASUREMENTS. “B” SCALES USED IN INDUCTANCE 

__ measurements. 


Fig. 3, Dial calibrations—A scales for capaciii«$ and fi scales for inductances. 
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FORD-PHILCO CAR-RADIO MODELS F-1440 AND F.I442 

Mube, 6-V. battery and vibrator power, overhead full dynamic speaker, A.V.C., special antennas (Including ’’Rotary 'Reserve Power' 

Aerial") 



The receiver, its control unit, and the dynamic speaker. Observe the 
familiar V8. 


These two models differ in the antenna and R,F. connections (com* 
pare Fie. 1, showine the F-1440. with Fie- 2, showing the first staee 
of the F-I442), and there are minor differences in the bypassing 
(See notes indicated on Fig. 1). In the F-1440 the antenna is connected 
to a transformer on the roof (the Ford Rotary “Reserve Power” 
Aerial), and led in to a receptacle on the receiver housing. In the 
F-1442. the antenna choke is on the receptacle. 

The roof antenna transformer is adjiLsted at the factory, and 
warning is given against attempting to readjust it. 

The I.F. amplifier is peaked at 260 kc. The signal generator is 
applied to the grid cap of V3 through a 0.1-mf. condenser. The 
secondary C2H of 1.F.T.2 is then adjusted fur maximum reading 
(see Fig. S for t)ositions of trimmers) on the output meter; then C26, 
The connection is then changed over to the grid cap of V2. C24 
(secondary of LF'-T.!) is then adjusted for maximum reading; then 
C22. With the generator .still connwted, adjustments are again made 
on C2K. then C26. 

'i'he K.P. amplifier Ls then given a 1,550-kc. signal, through a 
0.1-mf. condenser, to the grid of VI. Using a piece of paper approxi¬ 
mately 0.006-in. thick (bond paper), turn the rotor plates till the 
paper is held between the heel of the rotor plates and the stator 
plates. Leaving the tuning condenser in this position, adjust high- 
fre<iuency padder C16 and R.K. padder Cl2 (see Fig. 3) until maxi¬ 
mum reading is obtained. This is the correct setting for 155 on the 
dial. Then mesh the condenser plate to approximately 6o0 kc. (60 on 
the dial) and apply a 600-kc. signal. Roll the condenser, and adjust 


the low-frequency padder C20, behind the gang, to maximum reading. 
Turn the (dates t»ut again 1.550 kc.; apply the 1.5.50-kc. signal, 
and readjust CIO. 

When adjusting the antenna stage on Model F-1440, it is imr»tirtant 
to construct and ti.se a (iroper dummy antenna, and that the antenna 
transformer and lead Inr connected t4i the receiver. Connect a 15-nimf. 
condenser in series betwe**n the signal generator and the socket on 
the antenna transformer assembly, which Ls connectetl to the receiver. 
Turn the tuning condenser to 1.400 kc. and ap|>ly a 1.4()0-kc. signal. 
Then adjust C12 and C6 ft>r the maximum reading on the output 
meter. If the antenna stage Ls adjusted, with the leceivcr in a car. 
the receiver is connected in the usual manner, and the signal genera¬ 
tor output applicfi to a wire near the car antenna, but not directly 
connected. 

With the F-1442, the generator lead is connected tp an antenna 
lead, and this to the socket on the receiver housing. 

Color codes of the I.F. trans¬ 
formers are illustrated in Fig. 1. 

The primary and secondary padders 
are accessible through the tops of 
the cans. These parts are 32-22K6 
for the first I.F.T., and 32-2167 for 
the second I.F.T.; coils and padders 
are not furnished separately. 

Two types of vibrators are made; 
the choice Is optional. The vibrator 
plugs in, as shown, behind the out¬ 
put tube V5. Because operating volt¬ 
ages, with such a supply, vary, a 
table of them is not furnished by 
the manufacturer. 

The open car aerial shown in Fig. 

4 rotates in a sleeve iaserted in 
a %-in. hole cut through the car's 
’‘heailer”; when it is turned down, 
there is a minimum pick-up for local 
broadca.sts. When it is turned up 
perpendicularly, reception may be 
had at a considerable distance from 
the station; and, when necessary, 
the sliding end section of the aerial 
may be pulled out to its full length 
to increase the pick-up. 

The speaker is mounted above the 



TIG.1 




rear-vision mirror. In 1037 cars, de¬ 
signed to receive it, there is a fish- 
cord tied to a nmf brn'^e : it can he 
.seen behind the header har. and 
running down the right pillar. W^ith 
u t'lw strap, in the accessory hraiil. 
the speaker cord is pulled uP from 
below to the pr»sition of the speaker. 
The “A” power is taken fr<»m the 
right glove compartment of the car. 
through a hole (irovided for the pur¬ 
pose; the operating .switch here en¬ 
ables it to be turned off and locked 
To overcome inteKerence. 4 tyin’s 
of condensers are use<l: on the igni¬ 
tion switch, the generator, the oil 
gauge and the gas gauge. 


HEADER center 
bracket 


SNAP 

button 


aerial insulator 



AERIAL STOP 
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INFORMATION BUREAU 
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SPECIAL NOTICE 

Those questions which are found to rep¬ 
resent the greatest general interest will be 
published here, to the extent that space 
permits. (At le^t 5 weeks must elapse 
between the receipt of a <|uestion and the 
appearance of its answer here,) Mark such 
inquiries, "For Fublication." 

Replies, mapazinea, etc,, cannot he sent 
C.OJ). Hack issues of RADIO-CUAFT ordi¬ 
narily are 25c per ropy but those which are 
more than 1 year old are available only at 
50c per copy: (except the following issues: 
7/'2‘J, 1, 2, 3. 4, 6. 7. 9 and ll/’30; 5, 6, H 
and 9/'31 : 6, 7, 9 and ll/'30: 5, 6, 8. 
l/’3.*i which are out of print). 

Inquiries to be answered by mail MUST 
be accompanied by 26c (stamps) for €^a<•h 
separate question; answers are subject to 
subsequent publication if considered of ex¬ 
ceptional interest. 

Furnish sufficient information (in refer¬ 
ence to magaxine articles, be sure to men¬ 
tion issue, page, title, author and figure 
numbers), and draw a careful diagram (on 
separate paper) when nee<led to explain 
your meaning: use only one side of the 
paper. List each question. He SURE to 
sign your name AND address. 

Enclose only a STAMPED and self-ad- 
dre8se<l envelope for names and atldresses 
of manufacturers; or, in connection with 
correspondence concerning corrections to 
articles, as this information is gratis. 

Individual designs can be furnished at 
an additional service charge. The fee may 
he secured by addressing the inquiry to the 
SPECIAL SERVICE department, and fur¬ 
nishing COMPLETE specifications of de¬ 
sired information and available data. 
IlllllllllllllllllllllllllllllllllinilllllJlllllllllllllllllllllllllllllllllllllllllllllJlin 

COIL DETAILS 

(385) W. H. Evans, Vashon, Wa.shington 
(Q.) In the .lanuary 1936 issue of Hadio^ 
Craft there appeared a short-wave preselector 
unit which I have decided to build. However, 
you do not give details for making the coils for 
this unit. Can you help me?—1 would prefer to 
make my own coils, for the enjoyment I derive 
from making all the parts in the sets 1 construct. 

(A.) We have received the following informa¬ 
tion from the J, W. Miller Co., the manufacturers 
of the coils used in the original model of the 
preselector. 

"White we do not make a practice of releasing 
detaile<l specifications on our standard pro<luct8, 
we are (|uite willing to supply this data to 
Radio^Craft readers. Detailed specifications are 
as follows: 

Coils are wound on l/16-in.-wall threaded bake- 
lite tubing 1 in. O.l). x 3VS» ins. long— 
Antenna (oils 

(75-200 Meter Hand) Seconilary 39l^ turns No. 
29 K wire wound to occupy a Icnuth of •''.j-in. 
Primary 6 turns No. 29 E wire wound to 
occupy a length of t<4-iti. Coupling primary to 
secondary l/l6-in. 

(35-75 Meter nan<l) Sec<mdary 13 turns No. 
20 D.C.C. wire wouml t4i occupy a length of 
9/16-in. Primary 2H turn.s No, 34 E wire 
wound to occupy a length of 3/lG-in. (Xuipling 
primary to secondary 3/32-in. 

(12-35 Meter Hand) Secondary 5 turn.s No. 
20 D.C-C. wire wound to occupy a length of 
•%-in. Primary 15 turns No. 30 D.S.C. wire 
wound t<» occupy a length of 7/32-in. Primary 
to secondary coupling 3/32-in. 


R.h\ Coils 

(75-200 Meter Band) Secondary 29% turns No. 
29 E wire wound to occupy a length of %-in. 
Primary 20 turns No. 36-E wire wound to 
occupy a length of 7/32-in. Primary to sec¬ 
ondary coupling 1/16-in. 

(35-75 Meter Bund) Secomlary 13 turns No, 
20 I).C.(^ wire wound to «K-c*upy a length nf 
9 IC-in. Primary 13 turns No. 32 D.S.C. wire 
wound between secondary turn.s. 

(12-35 Meter Hand) Secondaiy 5 turns No. 
20 D.C.C. wire wound to oc* upy a length of 
%-in. Primary 5 turns No. 30 D.S.C. wound 
hetween secondary turns." 


INTERCOMMUNICATOR CIRCUIT— 
"WIRELESS" INTERPHONE "LAW" 

(386) Donald Freeman, Chicago. III. 

(Q.l) In the June i.ssue of Radio^Craft, you 
printed a picture of an interphone of the A.F. 
typo made by Webster and capable of permitting 
10 stations to operate at the same time. Can 
more than one conversation be carrie<l on at 
the same time with thU system? Will you give 
the circuit of the unit used in this system? 

(A.l) The circuit of the Webster AmpHcall 
unit, type OCM-A is given in Fig. Q.1-3H6. The 
selector system which permits operation of 10 
stations either with a master station or with 
individual control of the lines is shown at the 
left of the diagram. 

Two methods of operation are supplied by 
this unit. The first \iiilixes one amplifier at the 
central location and may be employe<l with 
1 to 10 outlying .stations. The central station in 
this system is the only unit supplied with a 
selective switch for talking in any one of the 
outlying stations, but the outlying stations can 
call the central station at will. This system 
permits one conversation at a time. 

The second system consists of 3 or more OCM 
units as shown in the ac«'ompanying circuit 
shown below. In this system each of the stations 
can call each other's station and the sy.stem will 
accommoflate as many as 5 separate conversa¬ 
tions at the same time. 

(().2) AUo, 1 am wondering about the use <pf 
the U.F. type of intercommunicator where th.» 
wiring of the building Is exp^i.sed. In spite of 
the <l:iims of manufacturers, I believe that a 
4 ert'iin amount of radiation will take place and 
I wonder if the Fi'deral Cummuni.-ut ions Com¬ 
mission will give rulings on the use of such 
tlevic’cs ? 

(A.2) In an.swer to a query fr»»m Rodio^Craft 
to the Fetleral Communications Comniis^>ion re¬ 
garding your question of rudiatitin. the f«dlow- 
ing reply wa.s receivetl: 

"V’ou are advised that the Commission has 
investigated arul conducted some tests with cer¬ 
tain types of such apparatus (intereommuniea- 
lors Jif the "wireless" lypi'— Editor)^ for the 
piirpiMC of determining whether the operation 


of same would re<|uire a license under the pro- 
vi.sions of Section 301, but no final decision has 
yet bt*en reached in the matter,” 


VOLUME-CONTROL REPLACEMENT 

(3X7) H. W. Faulkner. Philadelphia, Pa. 

(Q.) In replacing volume controls in railio 
rerelv<TS, where exact replacement units are 
not available, I have run into the problem of 
getting the correct type f«ir a particular purpose. 
Why are «lltTerent types needed and what are 
the controlling factors in ordering a potentiom¬ 
eter for a particular circuit? In other words, 
how will I know what taper to specify? 

(A.) The fcdlowing facts concerning volume 
control potentiometers have been obtained from 
Clurostat. They should be of interest to many 
Serv'ice Men. 

When replacing defective volume and tone 
contniU, the Service Man should take into con¬ 
sideration several important factors if a satis¬ 
factory job is to result. 

(1) Consider the circuit in which the control 
is to function and the total resistance to bo 
included. 

(2) The maximum current the control must 
carry. 

(3) Use a control that is noiseless in opera¬ 
tion, both mcH'hanically and electrically, 

(4) All of the foregoing is taken care of by 
knowing the exact make and mode! of the set, 
a.s Weil as the exiict function of the unit to be 
replaced, and then referring to a reliable volume- 
control replacement guide. 

(5) When replacement is for a "C-bias" cir¬ 
cuit, use a fixed resistance at the clockwL4e end 
of rotation. Such a fixed resisUince is generally 
between 200 and 400 ohms. The value is not 
so critical, so that a resistor of about 300 ohms 
will be satisfactory. Some controls to be used in 
"C-bias" circuits are equipped with a flexible 
resistor of 300-ohm value, intended to be attached 
to the right-hand terminal (looking at the shaft 
entl of the unit) when circuit calls for fixed- 
bias resistance. By using this minimum re¬ 
sistance outside, the contnjl increases in rotation 
which in turn results in hotter vidume control. 
It also heliis to increase the safe load capacity, 
l>ccause part of the load will be dissipated in 
the external resistor. 

(6) For emergency replacements, when you 
simply cannot wait to order ex:ict duplicate 
or elo.se approximation, you can make good use 
of volume-control kits eontriining general-utility 
units (cither wire-wound or composition element) 
taking eare of the majority of oil sUindurd sets. 

(7) In volume <-ontn)l listings it will be noteit 
that there are exact dupUeatCH, precisely matcht'd 
both elec’tricJilly :ind mec'hanieally with the 
original unit being ri*place<l, and standard units 
nuire or less approximating the requirements so 
that they can be in.stalled with a minimum 
amount 4>f change and tmuble. The exact 
dnjilicate should he entplopvd ivherever pvasibh. 

((*ont{HUfd cn pttpc 119) 
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HOWARD MODEL B-B (715). SERIES I AND 2 (USED IN SHEAFFER RADIO-CLOCK-PEN DESK SET) 

5-tube. 2.band iBroedcajf; S.-W.—5.5-18 me.), A.V.C.. IIO-V., A.C.-D.C. 


This receiver is aligned at its I.F. of 465 
kc., by feeding in this signal. The I.F. Irim- 
mers Cl, C2, C3, and C4 are peaked care¬ 
fully, as they are critical; their positions are 



seen in Fig. 2A. The sensitivity of these 
stages is 25 microvolts for 50-miIliwatt 
output. 

The R.F. Stages are adjusted first on the 
S.-W. band ; after adjusting the dial hand, if 
needed, tune to 17 me. Do not couple signal 
generator to set; but pick up signal with 
antenna wire, inductively, so that it is just 
heard. Peak trimmer Tl-D to signal, then 
Tl-C. lncrea.se signal strength: tune to 16.9 
me., and note if signal is heard. If not, back 
trimmer Tl-D off till it is ; reduce signal, go 
back to 17 me. and correct trimmer. (Fig. 
2B.) 

Then couple in 1,400 kc. signal, and tune 
on B.C. band to this frequency. Peak Tl-B 
and then Tl-A. Tune to 550 kc. and adjust 
T2-A. Recheck on 1,400 kc.: then in middle 
of dial. Bend plates of COsc., if necessary. 
Seal trimmers after adjusting. 

A copy of the schematic circuit (Fig. 1) 



should be on back of chassis. 

Socket voltages, to ground (115 V. on line) 
are an follows: 


Tube 

P 

K 

S.-G. 

VI 

92 

2.5 

65 

V2 

92 

2.5 

92 

V3 

14 

— 

— 

V4 

H2 

— 

92 

V5 

— 

92 

— 



This set tunes up to 1,700 kc. on the broadcast 
band, for low-frequency police calls. Switch 2 cuts 
out enough turns on the antenna coil secondary to 
permit tuning-in a higher police band. 

The antenna coil, located over the gang condenser, 
is trimmed by adjusting the small condenser on the 
rear of the gang (not shown in diagram). The 
oecillator coil, mounted under the chassis, is trimmed 
by the small condenser on the front of the gang. 
The two I.F, transformers, with their trimmers, 
are mounted under the chassis; they are peaked 
at 450 kc. 


The high-frequency police switch is located on the 
back of the set. Vertical tuning dial has a moving 
pointer, control led by right-hand tuning knob. 

Voltages (line 120 V.) are 6 V. on each filament 
except V5 (6 V.) ; on the tube elements < full volume, 
no signal) to ground: 


C»2 gang 

CONDENSER 


^6A8 


I.Ht450KC. 


ANT COIL 

/r 


Tube 

Plate 

S.-G. 

Cath. 

VI, V2 

240 

76 

3.8 

V3 

65 

16 

2.0 

V4 

230 

240 

•18.0 

•Grid bias. On oscillator plate 

(6) of 

VI, 76 V. 

(All read with 

1,000 ohms/volt 

meter.)! 




.01-MF 



r6J7 

it 

r6F6 



Scottie" (black or ivory). 
"SPk A , 
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GENERAL ELECTRIC AUTO RECEIVERS MODELS FA-60 AND FA-61 


6 metal tubes and vibrator, 6,3 V, battery; iron-core antenna coil and matching transformer; resistance-capacity coupling in I.F. output; 

''degenerative*' audio feedback for improved low-note response. 



G.E. Model FA-60, 
in housing. The FA-61 
differs in having a 
tone control, as shown 
in Fig. I, with a knob 
at the lower-right of 
the grille, which also 
bears the letters 
“GE" in monogram. 
Speaker cover is held 
on by snap fasteners; 
7 self-tapping screws 
secure chassis. 


These two models difTer in that the FA-61 has a 2-point tone-contnil 
switch as shown. The in. dynamic speaker, built into the hoiisinj?. 
has undistortefl 3-W. output. The .set draws 7 A. from the storage 
battery. It is made for several cars, panels for which are obtainable. 

The vibrator is set for cars with “-f battery terminal grounded. 
If terminal is f^roiinded, instead, the cover is removed and the 
vibrator turned half-way round in the socket, till arrow on label 
points to on vibrator top. The receiver is connected to the terminal 
on the car ammeter which causes a "Dis.** showing. 

The antenna coil has an iron core, and matching trimmer Cl 
permits adjustment for maximum energy transfer. The antenna plug 
is turned into the socket on the set for ’’High-Capacity” or ”I-iOW- 
Capacity” antenna as shown. Trimmer Cl is adjusted on a weak 
signal, between 1,200 and 1,500 kc., with volume control nearly full-on. 
If antenna capacity is too low for peaking with Cl, turn this to max. 
(counter-clockwise) position and peak C2. on gang condenser. (See 
Fig. 2 for locations.) Fishpole, under-car. built-in top and over-top 
antennas are usually low-capacity; insulated metal top and insulated 
running-board types, high-capacity. With latter, the red dots on plug 
and socket should be opposite, instead of together. In this position. Cl 
is in series with the antenna and the high tap on the cored coil. 

The I.F. amplifier is peaked with a 175 kc. signal; adjusting C7, 
C6 and C5 (Fig. 2) in that order for maximum output, and readjusting. 

R.F. alignment is made, after verifying scale calibration, at 1,500 
kc., with gang condenser plaU'S completely meshed. Connect signal 
generator through 250 mmf. condenser to prong nearest red dot on 
antenna receptacle: set dial at 150; peak C4, C3 and C2 (in that 
order) for max. output reading. Then apply signal at 580 kc. with 
receiver dial at 58; peak oscillator padder (C8) while rocking con¬ 
denser through resonance; realign C4 at 1.500 kc. 

To set the dial, which has a friction drive, rotate tuning knoh 
counter-clockwise tdl dial reaches its stoj). Continue to rotate the 
knob for several turns ; and dial w*ill be .set. 

To attach volume-control cable, rotate control with a screwdriver, 
fully clockwise. Turn ”Vol. Con.” knob fully counter-clockwise, 
insert cable into bushing on receiver. Rotate knob fully, clockwise, 
against slip-cliitch. If cable tip does not engage slot during the first 
half of its rotation, reset control with a screwdriver, so that this 
will occur. Tape cables in place to prevent slipping ; there will then 
be no .snapping from ten.sion in the cable. 

If a built-in nnif antenna is used, shield lead-in down to sot and 
put U.F. filter in lead to dome light, as near as possible where lead 
enters. When making grounds, select quietest point; as determined 
by noise pick-up. Ground steeringpost, speedometer cable, oil line, 
etc. Ck>llector springs under caps may overcome wheel pick-up. 

This connection through coil and condenser, from speaker voice 
coil to volume control, is ’“degenerative” ; it reduces, by bucking 
feedback, audio amplifier distortion, and improves frequency response. 


AVERAGE SOCKET VOLTAGES 
(IJattery 6.4 V.. no signal. 540 kc.. 



1000 ohms/volt 

meter) 


Tube 

Prong 3 

4 

6 

8 

VI & V3 200 

97 

— 

3.4 

V2 

210 

97 

200 

4.0 

V5 

— 

147 

— 

1.5 

V6 

231 

251 

— 

1,5.6 

Filter 

input 265 

V,; 

output 

251. 


Heaters 6.3 V. 

RESISTANCE AND CURRENT 
Tube Cap Prong 5 Cath. Cur. 

VI 1.790.000 - 5.8 ma. 

V2 1,690,000 47.000 9.5 ma. 

V3 1.690,000 - 5.8 ma. 

V4 -*220.000 - 

V5 tl.000,000 - 0.3 ma. 

V6 - 470.000 37.0 ma. 

Total plate current, 63 ma. 

*Also prong 3. tVol, Con. up ; down, 
2,700 ohms. Voice coil, 5 Vi ohnns. 
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VOLTAGE-DOUBLING 

CIRCUITS 


Through the use of voltage-doubling, high voltages may 
be obtained from inexpensive low-voltage transformers. 


little is known about the way the out¬ 
put voltajje varies with the load and the 
input capacity. The curves presented 
herewith should prove helpful for de¬ 
signers of voltage-doubling circuits. 

Figure lA shows the circuit of a 
typical voltage doubler; in this circuit 
a transfonner has been included but the 
doubler may of course work directly 
from the A.C. line. During one-half of 
the cycle, when A is positive with 
respect to point B, rectifier C is con¬ 
ducting and the condenser Cl is being 
charged. When the polarity reverses, 
the rectifier 1) conducts and the con¬ 
denser C2 is charged. The 2-condensers 
are in series with respect to the load, 
resistor R, which results in double the 
voltage ajipearing across this resistor. 

Comparing this rectifier circuit with 
others one can make the following 
observations. Starting with a trans- 
, former secondary delivering a peak volt¬ 
age of E volts and assuming all cir¬ 
cuits to be operated with condenser 

Fig. 2. Charactemtic curves of a voltage-doubling circuit for different values of capacity. (CoiltblUCd OU pugC 125) 


Fig.^ I, Fundamental circuit of a voltage-doubling 
rectifier (A); and a curve showing the relation 
between the transformer secondary voltage and 
the average output voltage. Note the waveform 
(heavy outline) of the ripple voltage. 


CHARLES GOLENPAUL mill 

T he VOLTAGE-DOUBLING cir¬ 
cuit has boon popular among ama- 
tours and othors bocause it affords 
a moans to obtain relatively high volt¬ 
ages from inexpensive low-voltage 
transformers. Although it is known 
that the maximum voltage available 
from such a circuit is nearly equal to 
twice the peak voltage of the trans¬ 
former secondary and that it is less 
than this when the drain increases, very 


< 4 . 
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A deparfmenf devofed io members and 
those interested in the Official Radio 
Service Men's Association. For mutual 
benefit, contribute your kinks, gossip 
and notes of interest to Service Men, 
or others interested in servicing. 


luiMiiiimiiuiiuiiiiimiiimiiuiiiiuiiimiiiiuiuuimiiiiiiintiiimttiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiii 



Here’s an interesting sample (first shown^ in 
Sulvania Krwtt) of home-made service work. ”We 
took this speaker plug out of a set that came In 
foi service. The only trouble was that the wire 
wasn't making good contact with the nail!”, says 
Broun D. Rinehart, Rinehart Refrigerator and 
Radio Sales. 

(Would this suggest to Service Men that a little 
detective work might uncover a few "crimes” like 
this in YOUR neighborhood, and give you a 
chance to demonstrate the difference between pro¬ 
fessional and amateur service work?— EDITOR) 


VOTE: NO STORIES 

HAmo-CRAfT. Oils M A /V;if. .* 

I road Ktlward Rosmarin's letter in the 
issue of /fodiVf Va/t, and I fulJy a>?ree with Mr. 
Rosmarin's ideas. 

The story in this issue is pretty j?ood but many 
a Kood mapazine has pone to the "Mogs” from 
stories, and their titles don’t even fit them any 
more. Why not publish another mapazino for 
the stories and let us Service Men continue to 
have our mapazine. 

Here is a hint on Emerson sets which may 
help some other Service Man, If an Emerson 
34C or 101 plays pood for a while, then dies out 
(I’ve had 4 such cases), examine the power 
transformer hiph-voltape windinP center-tap, 
which opens. Replace the transformer, 

TiIACKY rETTJlSON 


ENGLAND QUESTIONS TELEVISION 
COMMENTS 

Kaiho-Cuaft, Oksma 

1 have recently been able t<i obtain your pub- 
Heation rcpularly—the March and Ai»ril num¬ 
bers ju.st arrived—and I wish to say that I 
think your journal is excellent in every way. 


As a radio cnpinecr of 13 years’ experience 
(part of this time beinp spent with H.B.C. and 
Marconi-E.M.I,) I do appreciate your efforts 
very much. 

At present T am in charge of a radio dealer’s 
service department. We are situated on the out¬ 
skirts of London and a preat number of Amer¬ 
ican receivers pas.s through our hand.s. 

In conclusion. I feel unable to let Philco’.s 
opinions—as reported in your April issue—on 
Ilritish television results, pass unrhallengccl. I 
have personally installed a number of well- 
known Ilritlsh-made Udevision rweivers, actually 
outside the “accepttHl*’ receiving radius and we 
are obUiining consistently excellent results. 
Philco’s *refercnce to “arms and legs look like 
bags of sand” perfectly ri<iicuIous! 

1 have shown this report to sectoral well-known 
enpineers over here an<l, to us all, the stati'ment 
Is inc4tmprehen8ible. Can it be "sour prapes", 
I wonder? 

1 am interested in the OUSMA and wish you 
to send me the necessary details regarding mem¬ 
bership. 

Norman Steelf., 
Durtmow, Easex^ 
England, 

(Contiwued on page 12.'>) 
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A TELEVISION "STREAMER" 
FOR SPOT NEWS 

(Continued from page 76) 

friction pulley that pulls forward a transliurent 
celluloid strip on a special typewriter. This 
typewriter is provided with means for imprint¬ 
ing opaque characters on the strip. This strip 
is pulled forward by means of a second motor 
housed in a scanning cabinet. Sufficient slack is 
provided in this cellophane strip to permit the 
making of corrections, deletions and insertions. 
A switchlever, S, projecting from the side of 
the cabinet enables the operator to tran.sfor 
from this news strip to a second strip, inside 
the cabinet, that may carry advertising copy, 
time intervals, etc. This second strip is an 
endless loop which repeats the same copy. 

A “headlight** lamp similar to the one u.sed in 
the receiving unit is housed in a little box on 
the outside of the cabinet and projects into the 
cabinet. The light, from this lamp, passes 
through a lens sys'tem tilted downward and is 
focused onto a mirrored, motor-driven drum 
identical to the one used in the receiving units. 
The lightbeam is then reflected directly upward 
from the drum of mirrors, through a condensing 
lens and then into the photoelectric cell located 
in the top compartment. 

The insert in Fig. D shows the progression 
of the tape through the special typewriter. 

The exciter lump housing mentioned above 
may be seen, in Fig. E. on the outside of the 
cabinet that contains the scanning equipment. 
The photocell amplifier in the top compartment 
also is visible. The tall rack-and-panel set-up at 
extreme right is the radio transmitter equip¬ 
ment. 

Figure F discloses in greater detail the manner 
in which the cellophane tape feeds through the 
special typewriter; the capital letters you see on 
the tape are about ^-in. high. 

Although only a single general application 
of this new Television “Streamer** (or “sign**) 
is here described for Radio-Craft readers many 
other and important uses are being investigated 
and developed. At the present writing it seems 
that future developments of the Television 
“Streamer** may soon constitute an important, in¬ 
dividual branch of radio that will call for the serv¬ 
ices of various classes of expert help for manu¬ 
facturing and inspection work, installation, etc. 


•Following is a general and greatly abbre¬ 
viated explanation, that m;iy interest some of 
our readers, of the manner in which the light- 
beam is modulated at the receiver. 

The first pohirizer passes light rays in only 
one plane, while the second polarizer passes 
light rays in only a plane at right-angles to the 
first; hence, no light passes through the second 
polarizer unless the rays have been first “twisted** 
from the first plane to the second. 

Here is where the modulator functions. Inter¬ 
posed between the two polarizers, it serves to 
“twist** the light rays from one Plane to the 
other. 

The amount of light passetl by the second 
polarizer (degree of modulation) is pn>]>ortional 
to the voltage impressed on the modulator cell. 
—Editor 


HOW TO MAKE 
THE RADIO-CRAFT—1937 
TELEVISION RECEIVER 

(Continued from page 73) 

myriad of varying electrical actions all of which 
must be controlled in order to result in satis¬ 
factory images. 

Do not get discouraged by failure to receive 
good images, at first; just stick to the job until 
the causes of trouble are found, and success is 
sure to be attained. 


We would like to hear from Radio-Craft read¬ 
ers who have built this television receiver and 
who are listening-in and looking-in to television 
programs. A l-year subscription to Radio-Craft 
goes to the constructor who sends us a good 
photograph of the best-looking job. We would 
also like to know of any alterations of the con¬ 
struction you may have found desirable to com- 
per^te for differences in the characteristics of 
individual components. 


FREE EQUIPMENT LIST 


Listed below are some of the things you can have 
free with your purchases of National Union radio 
tubes. If you don’t see what you want, ask for it! 


Equipment You Can Have 

Tubes You Buy Per Week 

Carrying Case 

2 

For 

1 Year □ 

Clough-Brengle OM-A Freq. Modulator 

11 

t4 

2 Years Q 

Clough-Brengle 81-A Freq. Modulator 

6 

41 

2 Years n 

Clough-Brengle Signal Generator 

6 

44 

2 Years 

Clough-Brengle 85-A 

5 

44 

2 Years □ 

Clough-Brengle CRA Oscillograph 

15 

44 

2 Years n 

Clover Remote Control Cable Kit 

4 

44 

1 Year □ 

Communication Inst. Audio Oscillator 

3 

44 

2 Years □ 

Electric Clock 

4 

44 

1 Year n 

Hickok OS-11 Oscillator 

8 

44 

2 Years D 

Hickok No. 99 Tube Tester 

8 

44 

2 Years D 

Hobart Cabinet (100 Drawer) 

5 

44 

2 Years D 

J.F-D. Remote-O-Cable Replacer 

7 

44 

2 Years CH 

Precision No* 600 Electronometer 

7 

44 

2 Years □ 

Ranger 640-740 Volt-Ohm-Milliammeter 

4 

44 

2 Years O 

Ranger 557 Signal Generator 

3 

44 

2 Years O 

Ranger 735 Volt-Ohm-Milliammeter 

3 

44 

1 Year D 

Readrite No. 430 Tube Tester 

3 

44 

2 Years O 

Royal Portable DeLuxe Typewriter 

10 

44 

2 Years □ 

Service Manual (any volume except 2 & 7) 

3 

44 

1 Year □ 

Simpson All-Wave Signal Generator 

8 

44 

2 Years □ 

Simpson Set Tester No. 225 

5 

44 

2 Years □ 

Simpson Set Tester No. 250 

6 

44 

2 Years Q 

Simpson Roto-Ranger Tester No. 220 

9 

44 

2 Years □ 

Simpson Roto-Ranger Milliammeter No. 201 

5 

44 

2 Years O 

Simpson Roto-Ranger Milliammeter No. 202 

5 

44 

2 Years O 

Shop Coat 

2 

It 

1 Year □ 

Supreme No. 525 Soldering Tool 

2 

tt 

1 Year □ 

Supreme No. 450 Set Analyzer 

6 

tt 

2 Years Q 

Supreme No. 510 Meter Kit 

3 

tt 

2 Years O 

Supreme No. 400 Tube Tester 

7 

tt 

2 Years O 

Supreme No. 590 Multi-Meter 

8 

tt 

2 Years □ 

Supreme No. 580 Signal Generator 

10 

tt 

2 Years □ 

Supreme No. 550 Radio Tester 

10 

tt 

2 Years O 

Supreme No* 500 Automatic 

12 

tt 

2 Years O 

Supreme No. 585 Diagnometer 

17 

tt 

2 Years Q 

Supreme No. 555 Diagnomoscopo 

26 

tt 

2 Years Q 

Triplett 1503 Multipurpose Tester 

8 

tt 

2 Years O 

Triplett 1250 Vacuum Tube Voltmeter 

6 

tt 

2 Years Q 

Triplett 1240 Condenser Tester 

4 

tt 

2 Years □ 


I want the items checked! How can I get them? 


RC-«37 


Name. 


Address. 


.City.. 


. I 

I 

...State... I 


CHECK! FILL IN! MAIL TO 57V LtlHRCtDill^ivL. NtW* T8RK "wn 


To Readers 
of RADIOCRAFT 

FREE POSTCARDS MAY BE HAD UPON 
WRITING TO THE PUBLISHERS 

These post cards make it easy to answer 
advertisements which appear in RADIO- 
CKAFT, without cutting valuable data 
which you may wish to save. 

Many times manufacturers request you 
to /*^‘lip the coupon*' when answering 
their ads. Often this means destroying 
part of an article on the reverse page you 
may need later for reference. Save your 
RADIO-CRAFT issues complete. If yim 
should ever want to sell bound volumes, 
or certain copies of RADIO-CRAIT. the 
i^ale value of uncut issues is very much 
higher than that of mutilated ones. So 
send for a supply of these free post cards 
and use them in answering all RADIO¬ 
CRAFT advertisers* 


Build a KiMype 
Carrier Interphone 
Wireless 2-Way 
Communication 
System 

As Featured in 
June issue RA¬ 
DIO-CRAFT. 

Build the WIRE- 
LES$-PH ONE! 
Fool-proof deslon 
complete in- 
1 structlons—(holes 
drilled In chassis and cabinet. You can*t go wrong! 



Build it in a few hours! to Dealers and Servicemen. 

KU of Tw>rt8. per unit rhaiiais WP-11.S8.95 

Kit Ilf Sylvuiiin tubes (l-CCO. 2-4;i's. 

^ "l‘.12 2-M- 

Cnbiiiet WI^.14 2.14 

Tntal . . . ... .S13.95 

rnmplpte WiroloMK-pliunc kit (two Unit8)>—nothing 

Else to buy WP-IO .. 527.90 

Wi res and tested—extra — per unit ._ , 4 Oh.i 

ARROW RADIO, INC^ 

Enclosed plcaso find money order Clicck Q for 
5.1.00. (Balance—C.O.D.) Rush Wire less-phone Kit 
No . at oiice 


Please Say That You Saw It in Radio-Craft 





































102 


RADIO-CRAFT for AUGUST, 


1937 



into 

ELECTRICITr 


Send Today for Details of 

Pay After Graduation Plan 

Don’t spend your life never sure of a job. Let us pre¬ 
pare you for your start in 3 good paying field. Let us 
teach you how to pr< for poaitiona that lead to 
good aalariea In Electricity—NC3 t by correspondence, 
but by an amazing way we teach right here in the 
great Coyne Shops. You get a practical training in W 
days. Mail the coupon below. If you are short of money 
ril send you all details of my “pay-after-graduation 
plan” where many get my training first and start 
paying for it 5 months after they start schiMil and 
then have 18 months to complete their payments. 


LEARN BY DOING-IN 90 DAYS 
BY ACTUAL WORK 
IN THE GREAT COYNE SHOPS 

1 don’t care if you don't know an armature from an air 
brake—I don't ejciYcct you to! Coyne training is prartic.il 
“Icarn-by-dolng” traininR. Don't let lack of money hold 
you back from getting all details of my amazing plan. 


MANY EARN WHILE LEARNING 

If you need part time work to help pay your expensew. we 
may be able to help you as we have hundreds of others. 
When you graduate we'll give you lifetime employ¬ 
ment service. And. in 12 brief weeks. In the great shops 
of Coyne, wc train you as you never dreamed you couhl 

be trained_on one of the greatest outlays of electrical 

apparatus ever a-Hscnibled ... rv“al«ly names, engines. |»«mvr 
plants, autos, switchboards, liousewiring. armature wind¬ 
ing and many otlicr branches of Electricity. 

Electric Refrigeration 
Air Conditioning 

Right now we are including additional instruction in Elec¬ 
tric Refrigeration and Air Conditioning without extra cost 
BO that your training will be complete and you can gel 
into this marvelous, rapidly expanding field. 


GET THE FACTS 


Coyne is your great 
_ chance to get into Elec¬ 
tricity. Tills acluml is 38 years old—Coyne training is 
tested. You can fin«l out every tiling absolutely free. Simply 
mail the coiiiMm and let us send you the big, free C<»vne 
book with pludogruphs . . . facts . - . opjHirtuniiies. Tells 
you how many earn exiwnws while training and ln»w wt; 
assist our graduates in the field. No obligation to you. 
So act at once. J ust mail coupon. 

BIG FREE BOO 

Send for my big b<K>k containing photo¬ 
graphs anti tcllinR the 

COYNE ELECTRICAL SCHOOL 

500 S. PAULINA ST., D«pt. C7-78 CHICAGO, ILL. 

* H. C. Lawfs, Pr«s., COYNC ELECTRICAL SCHOOL | 
I SOO S. Pauliioa Str*«t, D«pt. C7>7a Chicago, III. I 

I I>ear Mr. Lewis: Without obligation send,me your | 
_ big, free catalog with facts alsuit Coyne Training and , 


- © 


_„_ _ .oyne 

•tails of yoar*‘Pay-'rultloa-Aftcr-GradUtttloi»“ 
Elan. 


I 


Name . Age. 


Address . 


I City. 


.State* 


THE BALANCE SHEET OF TELEVISION 

<('ontiiiurd fioui p«f/t M) 


by more than 450 stations in the broadcast 
range) might be tort niiii h even for the very 
exten.sive ultra-short wave range, and pretlicted 
that any further increa.se eventually weiild 
overertjwd it a.s much as broadca.sting ^stations 
do at present in their range. 

Hut this is not all. Surprisingly extensive <lis- 
tances were bridged by meiins tif ultra-short 
waves, anti the dear old-fashionerl theory that 
the.se "U.-S.W.“ signals reach only as far as 
the optical sight goes, seemed to bo tpiite shaky. 
ILiwever, every one agreed that the perform¬ 
ance quality attained was “excellent.’' Of course, 
no one darefl to comi»are the performance qual¬ 
ity of 843-line television with the ipaility by 
which modern talkies are presenUnl. but it coubl 
be compared very well with the performance 
quality of silent pictures aroun<l 1U20. In short, 
a final step towards the introduction of tele* 
vision in the home seemed to be imminent. 

Never!helt*ss, the RMA (Radio Manufacturers 
Association) did not seem to think so, and 
recommende<l to the F.C.C. (Fe<leral Communica¬ 
tion Commission) in Wa.shington, in May IbSfi, 
the 441-linc transmission a.s the final standanl. 
Wicked tongues explained this “philanthropic** 
step (“in the interest of the American public,** 
as the RMA claimed) as being founded tm the 
desire tf> safeguard for a few years the ex¬ 
cellent all-wave set business against surprise 
attacks from the television faction. This type 
of comment is, of course, as much exaggerated 
us the "conci‘aling‘* arguments of the RMA, 

The truth lies probably between the two {loints 
of view, and since the F.C.C. accepted the 441- 
line Mtan«lar«l. and NHC a.s well as CHS are 
experimenting with this numb<‘r of scannitig 
lines, there remains not much to discuss pro 
and con regarding the increase in the number 
of lines to 441. 

1937 . . . ? 

Thtre is doubt however that this increase in 
the number of definition line.s hi-s bnoight 
television one stop nearer it: goal of final in¬ 
troduction into the American h<ime. Hut what 
are the fundamental obstacles ? 

(1) There seemc<l a year or so ago to be a 
chance to reduce the price of a 3ti0-line tele¬ 
vision receiver to about $250, when mass pro¬ 
duction was taken into consideration. (Remem¬ 
ber that the price of the television receiver is 
the most important factor for general introduc¬ 
tion into the American home). However, today 
no one likes to commit himself as to the future 
price of a 4il-line set. 

(2) We are no longer 100 per cent Mire that 
ultra-short waves do not “jump” once in a 
while far above the limit of the optical sight 
as thwiretical dcterminuliims had previously 
indicated. 

(3) If we consulcr that the tremendous band¬ 
width t-f approximately 3,250 kc. (which is 
required to transmit a 441-liiie signal) restricts 
the number of television stations etmsiderably 
(in ease every station has to be furnishet! with 
a separate channel because of the “jumping 
activities" of the U.-S.W.) we come to the fol¬ 
low ing realization : 

(4) According to RCA estimates. 80 televHon 
statioTus are re^iuired to cover the U.S. with 
television sigtials of .'■u flic lent strength. 

(5) Let us not forget the arilent desire of 
the Army, Navy, civil avi:iti«;n anil the l)<‘part- 
ment of Agriculture to .secur- considerable slices 
of the X^.S.W. range for their services. What 
does that lucaii? 

(fi) Something ouile .simple! There is not 
enough siune in the range utilized at present 
(for television transmLsion) to allot enough 
channels to ail interested partie.s. 

(7) Since certain specialized services iif some 
of the partiE-« mentionisl ab«»ve are nnire im¬ 
portant for the welfare and the security of the 
country than is television image transmis.<ion, 
the ftillowing probaliilities occur. 

(8) Television transmission will eventually be 
shifted to a range far below the present ex¬ 
perimental range, namely to the one between 
10 centimeters and 1 meter. 

(10 In other w«irds, all the experiments maile 
at present may eventually bo repeated in a 
low’er wave range, with completely new trans¬ 
mission and reception problems. 


(10) And until all these problems are eradi- 
cateil. an<l the price for a tele visum ri'ceivcr has 
been re<luee<i to a reas«mab]e sum in respect to 
the buying power of the masses, much time may 
pass before television in the American homo 
will become an actuality. 

No doubt, these 10 points massed against an 
early introduction of television in the American 
home are by no means seen from a very optimis¬ 
tic i>oint of view, and a number of them will 
probably be of les,s grave importance than in- 
dicHte<l above. Nevertheless, those who are ardent 
.admirers of the groat art of television trans¬ 
mission had better be prepared for an additional 
delay of a few years. 

TELEVISION IN EUROPE 

So far, we have searched television progress 
of the past decade with an eye to American 
achievements in regard to television. Now let’s 
see what Kuropo attained. From reports pouring 
in fnim the other side of the Atlantic, one can 
conclude that Kuropean television technique 
seems to be far advanced. Hut all these optimistic 
reports imlicate only that the public abroad is 
eiLsily satisfied, as American visitors who sur¬ 
veyed the situation assL»re us. 

In Germany they transmit IHO-line images, 
and probably this year their number will be 
increasetl to 360. In London after the extensive 
house<“leaning for which Haird Television, Ltd., 
had to pay the bill, and only the Marcimi outfit 
survived, they intend to follow the American 
example and install a 441-linc system. In France, 
Holland, Italy and AiLstralia, as well as in 
Japan, many interesting things are in the 
experimental stage, but nothing definite con¬ 
cerning the final, future design can be said at 
present. Muth that is reportcxl about the tele¬ 
vision transmission from the Olympic Games at 
Herliii, and the Coroniitiun Festival in Dindon 
is of hypothetical value only, and the reason Is 
quite simple. They have daily television trans¬ 
mission in Hcrlin and London, and even regular 
programs are published in the dailies and in 
various radio publications— hut, how many per¬ 
sona are lookiny-in ? 

The author made an ardent effort to obtain 
facts and figures concerning the number cf 
television receivers installe<t in private homes in 
London as well as in Hcrlin. The results of this 
research were quite meager. There are prac¬ 
tically none in private homes. Aeconling to carc- 
fully-executcfl e.stimates about 1,000 television 
receivers have bet n manufactured in Germany 
by the three or four companies interested in 
television, and hardly 50 per cent of them have 
ever left the four walls of the laboratories. The 
correspon<ling figures for England indicate that 
about 1.200 television receivers of modern design 
have been produced in the United Kingdom, but 
hardly more than 30 per cent have been used 
or sold so far. 

The information obtainable indicates tiiiito 
clearly that television abroad is not more ail- 
vanced than in America, an<l if we consider the 
undeniable fact that most of the television 
cameras are either of American origin, or have 
been produced in Europe by litilization of 
American design '’recip»'.s,’* there reniaiii.s n< t 
much to brag alMnit concerning actu;il tele¬ 
vision a«‘livitie.s—here <ir abroatl. Tclevusion is 
on its way. no doubt, but when it will finallf 
arrive 1- still u question cf great perplexity. 
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HOW TO MAKE THE RADIO-CRAFT 
SUPER-DELUXE 30-TUBE SET 

(Continued from coL 2» page 82) 


ultra-fine receivers and almost every large manu¬ 
facturer includes in his line a set having from 
15 up to :)7 tubes. The price range of such 
receivers is from $200 up to $1,000. 

For the first time in any publication, we are 
going to describe the construction of a 30-lubo 
receiver (v>'ith—optional—phonograph ampli¬ 
fier, 35 tubes), the performance of which is in 
the $1,000 bracket, but, nevertheless, can be 
built as shown in Fig. 1 for under $250! (This 
*'top*^ price includes the highcst-price group of 
reproducers—less expensive loudspeaker units 
and labyrinth may materially reduce the overall 
cost of the complete set-up.) The 20 major fea¬ 
tures are listed in Table I. 


WHY 30 TUBES? 

How and why 30 tubes are used and needed 
is shown in the block diagram. Fig. 1. The 
heavy line represents the path which R.F. sig¬ 
nals traverse from antenna to loudspeakers. 
(The phonograph chassis Ls optional and there* 
fore may be entirely omitted.) 

Such a set could not advantageously be built 
on a single chassis and even a 2-chassis con¬ 
struction would be cumbersome to build and 
service. It w-as decided to use 4 chassis on the 
"skyscraper” method, with one chassis atop 
another. (An artist’s conception of a single 
rack-and-panel arrangement of the completed 
chassis and the reproducer system is shown in 
Fig. A: the phono chassis is not included in this 
view.) 

These chassis are listed as follows: 

(1) A 5-tube (including 1 tuning "eye’’ used 
as carrier tuning inilicator), 5-band R.F. Tuner, 
of the superhet. type, with a continuous wav^ 
length range of 555 to 3.8 meters (this range 
therefore includes the high-fidelity audio chan¬ 
nels of the ultra-short wave television trans¬ 
mitters ). 

(2) A 15-tube (including 1 tuning "eye” used 
as an ”R” or signal-volume indicator meter) I.F. 
Amplifier incorporating delayed A.V.C.. R.F.O., 
noise (static, etc.)-silencer circuit, and automatic 
bass compensation. 

(3) An 8-tubo (including 1 tuning "eye" used 
as A.F. overload indicator) A.F. Amplifier with 
type 6L6 tubes in parallel push-pull arrangc-d 
to produce an output of 60 W. with an estimated 
total harmonic distortion of less than 2 per 
cent over a frequency range of approximately 
20 to 15,000 cycles. 

(4) A 2-tube Power Supply having individual 
output for the GLris. 

This so simplifies the construction and wiring 
of each chasal-; that even a moderately ex¬ 
perienced home builder could construct the com¬ 
plete receiver. In addition to the ease of con¬ 
struction, there is the further advantage that 
each and every unit can be u.sed separately or 
in conjunction with existing equipment. 

For instance, the A.F. Amplifier chassis ami 
Power Supply chassis can be removed and u.sed 
anywhere as a complete P.A. system. Try and do 
this with any commercial 30-tube set. 


NO "TRICK'* PARTSI 

It would also bo well to point out that no 
special part.s are roquire<l. EVERY ITEM IS 
A STANDARD PRODUCT OF A NATION¬ 
ALLY-KNOWN PARTS MANUFACTURER. 
Furthermore, every part specified is the 
product of each maker, and was chosen w’ith a 
critical eye toward long, dependable service in 
each case. 

Undoubtedly, many will ask, why build such a 
large set and where can you use it? The answer 
to the first question is that thousands of people 
are satisfied with 4-cylinder cars, because they 
are unable to afford something better, while 
others, always seeking something finer than 
average, drive 16-<*ylinder cars. As to where the 
set can be used, here are just a few examples: 
In hotels, beaches, schools, country clubs. DX 
clubs, uirporU, churches, amusement parks, 
fraternal lodges, broadcast and amateur stations. 
Ou.'rtom .set builders—^here’s your chance to 
interest your *'pet” customers in a really worth¬ 
while radio iiLstallation that dclivcr.s results for 
every single tube used. 


0>nstructk>n details of the various chassis will 
be taken up in succeeding issues of Kadio-Craft. 

Special Notice:—RADIO-CRAFT has made 
arrangements to have tested and repaired 
WITHOUT CHAK(;E any RADIO-CRAFT Super- 
Deluxe 30-Tube Radio Receiver, built in ac¬ 
cordance with these instructions AND USING 
ONLY THE SPECIFIED COMPONENTS, which 
fails to function correctly; (the constructor how¬ 
ever must pay shipping charges both ways). Not 
only that, but. custom-set builders who feel quali¬ 
fied to make substitutions and who then en¬ 
counter trouble, too may have their sets checked- 
up, in the event of faulty operation; the cost 
to the set builder in this instance will be the 
coat of shipping—plus a nominal charge for 
making the necessary tests and repairs, and for 
such replacement parts as may be necessary to 
effect perfect results. 

In other words—YOU CANT LOSE! 


(Continued front col. 3, page 82) 

(13) FIDELITY CONTROL on panel, ranga 
5,000 to 15,000 cycles. 

(14) HIGH-FIDELITY. PARALLEL PUSH- 
PULL BEAM AMPLIFIER, class ABJ, 60-W. 
AUDIO output. 

(15) INFINITE BAFFLE, logarithmic-laby¬ 
rinth type, 28 ft. back-wave travel. May use 
either 2 or 3 large reproducers. 

(16) THREE SEPARATE POWER SUPPLY 
UNITS, I for tuner, I for A.F. amplifier stages 
and I exclusively for the 4—6L6 plates. 

(17) ALL CHASSIS ARE CONNECTED TO¬ 
GETHER BY MEANS OF PLUGS AND 
SOCKETS, The A.F, Amplifier can be removed 
and used as a P.A, system. 

(18) ALL PARTS USED ARE STANDARD 
ITEMS; no special parts are needed. 

(19) MEISSNER MULTI-WAVE ASSEMBLY 
IS COMPLETELY ALIGNED AT FACTORY; 

no special apparatus required for alignment, 

(20) PHONOGRAPH OPERATION (optional 
with Preamplifier, and Phono Volume Expander 
—with all types of input circuits—to be built 
on the 5th chassis). 


COMPACT. UNIVERSAL. 
MOUNTING ELECTROLYTICS 

Flexibility in mounting and extreme compact¬ 
ness in design makes the 0>rnell-Dubilier JR and 
KR series of etched-foil dry-elect n)ly tic conden¬ 
sers (illustrated below) more versatile for con¬ 
structional and replacement purpos«?s. The type 
JR is enclosed in a square silver container, ita 
small size and universal mounting brackets get¬ 
ting it into unusually tight corners. The tyi>e 
KU, shown mounted on top of the chassis, is 
less than onc-half the size of a similar can-type 
electrolytic, and adds symmetry and neatness 
to the average service and set-building job. 



^liW I 

THE WESTON 

Model 773 

TUBE CHECKER 


Here’s the new 
Model 773 Tube 
C h eck er . . . 
companion to 
the famous 
Model 772 (20,- 
000 ohms-per- 
volt) Analyzer, 
and equally outstanding* It is a perfected 
emission type tester, that tests metal, glass, 
spray shield and “MG” tubes under stand* 
ardized load resistance • • • provides neon 
short check while tubes are hot • . . noise 
test, each electrode • • • cathode leakage test 
• • • and many other features that make it the 
most modern, profitable checker available. 
Has a big, sensitive Weston Meter and is 
furnished in handsome, polished, solid-wood 
case. Get the full details. 

• • • and the 




Model 775 SERVISET 



A complete, modern servicing combination. 
Handsome, solid-wood case contains the 
Model 772 (20,000 ohms-per-volt) Analyzer, 
and the new, matched Model 773 Tube 
Checker. Enables you to thoroughly service 
all receivers, television, P.A. systems, sound 
movies, photo-cell circuits, etc. Mail coupon 
for full data. All instruments can he pur* 
chased under Weston Investment Plan. 


Weston 

Instrumenfs 


^'eXon Elrrlrical Instrumriit Lorparai ion 
599 Frelinishiiyien Ave., Newark. N. J. 
Send data on Models 773 and 77$. 

Name. „ --——--— 

Address --- 

City 
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'LET ME TRAIN YOU otAimt 

FOR A GOOD 
lO RADIO JOB' 


Get in Line for Big Money 

G^‘arS??“»Sir h Knnvin« fasl. Mo,Urn r.Ye|vm 

M icEjnlie th,ir,uKl>l> li;inu«l RXiicrl^. U.r 

8i-rvlr«* aiul main I mar wo. You ran l)pi-i»itu' sncli un t-xi' .. 
riRht at home . . . tlnouKh Il.T.A. tiirtlKMl.x iiiitl hiv’in 
earning in"ne> aimo-it fioin the start of your mursc. J). 
a very sliort luue ><n) wllJ 

Be the ONE Man INCLUDED 

in 1,000 WITH OUR 

wiio lintiersianda everything there TDAIIU I N 
is til knew in order t» give n»irk I ■ a^r%Ri^ ■ w 
’'sute-tiji'*' Krivlm to all kind-; ol 
rtri-.vi't's. You mil tic the one man 
who I an take the >ervUc Injsitu'ss 
away from the old-time radio 
“tinki r. ’ 

No Experienre Needed 

Kven tlxiugh vnu know nothing 

alKJut Uitdin now. you ran oulrkly 
qualify the U.T..\. way to step 
right infiR a well-paying position 

—tir stait yi»ur own ivtifltable 
business. No nets] to sIh-iiiI a Ini 
of lime and money in training. 

I'se your spare time and 

LEARN AT HOME 

Moat K.T.A. momlierH start mak- 
Ing money right fEX»m the liegin- 
ning. The hpc«-inl MM-v-irliig eoMip- 
nieiit whieh Is 8Upplic<t without 

extra eosl makes this t>OHsilde. 

Don't wait—tret startetl luiw. Write 
twlay ftir nur lnti'ri*siiiig Radio 
Ih«,k FIIEK. 

Don*t Put It Off—Send Coupon Now 

R^DIO TRAINING ASSOCIATION OF AMERICA 

4525 Ravenswood Ave.,Dept. RC-ST, ChicagOr III. 

■ ’ 


KEEPING VOLTAGE CONSTANT 

(C'unfmued /rom page 79) 



Thi* efficient 
lavinO. trouble-find¬ 
ing Circuit An.-xlv*er 
and ReiisL-incc Tester 
helps you to make 
money without delay. 
Our Free Book tells 
you how. 


RADIO TRAINING ASSN, of AMERICA 
Oept. RC-67. 4525 Ravenswood Ave., Chieaoo, 111. 


in radiu quick. 
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ELKCTItlC rEXClE 

AN electric tool 
that embosses on 
leather. woekI. silk, 
liaper or other ma¬ 
terial. Writes like a 
Venctl. 

The writinjr can be 
embossed in any tif 
the five folltRwing 
cttlors: Gold, Silver, 

Ked, Green. Hliie. 

A roll of ctdored 
foil of etieh of these t-olors is furnished with 
the outfit. Cord and plu^ is included in the 
btix. Also 4-page instruction booklet. Pluirs 
into any electric outlet. A.C. or D.C. 110 
volts. Amount of current u-seti is neK!i|?ible. 
Very useful to anyone wa-nting to embj)ss 
b(H>ks, wootlen objects, loatherware. fabrics. 
Radio panels, hat bands, stationery itckmIs. 
gifts, tools, instruments, etc. 

Si*e of writing tool 6". Size of box contain¬ 
ing E*iitfit l(Y'xS'4". 

STOCK NUMBER: S204 ELEC¬ 
TRIC EMBOSSING SET. YOUR 

PRICE .; 

S’oif pout paid aiii/u'/ure iw U. S, A. 

Money back guarantee 

WELLWORTH TRADING CO. 

bc|>(. KC-S37 

3Sn W. WASHINGTON HI.VD.. Chicau®. III. 


$2 


27 



CtMHUH WHE -BO CWWtM Vttn*, VDUC EITT 


acteristic curve of a filament type of regulator 
tube, the WL-896 (Fig. lA). The curve shows 
only the relatively flat portion which wouhi 
drop rapidly to zero if the scale were extended 
in that direction and which would rise rapidly 
if carrie<l farther to the right. Tubes of this 
type are ordinarily rated for operation over the 
flat portion of the curve where the voltage 
change is greatest with a minimum of change 
of current. They might well be rated to operate 
fnim 4 to 8 V. because the average increase in 
current is approximately 8 per cent over this 
range. 

In a circuit (Fig. 2A), the filament type of 
regulator tube may be used to maintain the 
filament current through a radio lube. A. at n 
fairly constant value even though the line vtilt- 
age may be varying to a large extent. For 
instance, if the normal filament j>otential of 
the tube, A, is 6 V. at 0.25-A., the drop 
through the regulator tube would be 6 V. when 
the line potential is 12 V. 

If the line voltage decreases to. say 10 V., the 
current through both tubes woubl decrease, re¬ 
sulting in a slight voltage decrea.se at tube **A” 
but in a much larger decrease in the potential 
on the regulator tube, namely to approximately 
4 V. The normal operating temperature of tube 
A will not be appreciably reduced thereby. 

Conversely, if the line voltage rises above 12. 
most of the incre;ise in voltage will be absorbed 
by the regulator tube with A experiencing 
only a slight increase in filament potential. This 
characteristic of the regulator tube insures the 
operation of tube A under practically its 
I optimum condition at all times even though the 
lino voltage may be varying by a rather high 
value. 

INCREASES LIFE 

Maintaining a constant filament voltage on 
tube A gives a more stable operation with 
n accompanying increase in life. This is par¬ 
ticularly important in thoriated and oxidize<l- 
coiitcd filaments where the emission of electrons 
ilepetids upon the operating temperature tif the 
I filanieut and where the emission is adversely 
I alTecUHl if the operating temperature remains 
I high or low for any appreciable length of time. 

To ket‘p the filament operating temperjiture 
at its best value, this regulator tube should be 
mounted in a chimney-ltkc structure. In that 
way, the cooling air around the tube will cir¬ 
culate properly. There is an added protection 
against air leaking into the bulb, mixing with 
the hydrogen, and possibly causing an explosion. 
The Type WL-896 regulator tube (right. Fig. 
C) has a standard lamp base like that used on 
mazda lamps for household and industrial light¬ 
ing. 

GASEOUS REGULATOR TUBES 

Operation of gaseous regulator tubes depends 
upon proper electrode design and upon the 
characteristic of the gas when ionize<l between 
the ano<le and cathode. It should be such that 
slight variations in voltage will pnaluce relatively 
large changes in current. Although the regulat¬ 
ing characteristic depends ui>on the design of 
the tube for the desired operating range, most 
typ<-s are ^lesigned to operate with a drop of 
approximately 100 V. 

If the voltage between the anode and cathode 
is increased slightly, the ionization increases 
very rapidly. Hence, high current may be car¬ 
ried by the tube with only a slight increase in 
applied voltage. 

Similarly, if the applieil voltage is decreased, 
the ioniuition dnips rapidly an<l the current 
through the tube is dc*creased correspontlingly. 
Thu.s, there is continual fluctuation in the num¬ 
ber t)f piwitive ions iiresent between the €*lec- 
trodes. The result is a continuous change in the 
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tube resistance and consequently in the current 
Iiassing through the tube. Because the regulation 
characteristic depends ujion the gaseous con¬ 
duction phenomenon, the response of the tube w 
instantaneous in both the increasing and decreas¬ 
ing directions. Therefore, there is no thermal 
lag or delay caused by overshooting or under¬ 
shooting the desired output voltage. 

The average characteristic curve of a guseous 
type of regulator tube, the WL-706 (Fig. IB), 
may be considered typical of this class. Its 
current changes by a very large degree as the 
appUe<l potential is varied by only a few volts. 
It should be rated to operate over that part of 
the curve which gives satisfactory and stable 
operation. Operating it at current values too 
low makes the regulating characteristic erratic. 
Toti high current values may overload the tube 
and ultimately destroy it. It is far better to use 
several tubes in parallel. 

In both the gaseous and the filament types of 
regulator tubes, regulation is obtained at the 
expen-se of using unwanted power which must 
be liberated as heat in the bulb. Obviously then, 
ade<iuate cooling or circulation of air should be 



A—^Average characteristic curve of the gaseous type 
of regulator tube. The WL-706 is considered typtcal 
of its class. 

B-—Characteristic curve of WL-896 filament-type 
regulator tube showing only the relatively flat por¬ 
tion which would drop rapidly to zero if the scale 
were extended in that direction and which would 
rise rapidly if carried farther to the right. 
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A--The filament type of regulator tube may be 
used to maintain the filament current through a 
radio tube, A. at a fairly constant value despite 
line-voltage variations. 

B—A typical circuit in which the WL-706 qaseous- 
type regulator tube may be used. The load should 
not be more than 100 V. at 0.5-A. 

C—For higher voltage regulation, two or more 
WL-706 tubes may be connected in series. 

D—If higher currents are to be regulated or if a 
finer degree of regulation is desired, two or more 
tubes may be connected in parallel. 
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provided. The gaseous type of regulator tube 
can. therefore, uh-sorb or reject current as 
nee<Ie<l so as to maintain at a more con*<t4iut 
value the v«»ltiipre and consequently the current 
to some associate*! piece of cMiuipment. 

The gaseous type of regulator tube, the Wl.- 
70r> (h'ft, in Fig. C), is typical of this chiss. It 
has the UX type of ba.se which has been espe¬ 
cially modified by a flange which provides greater 
protection against bulb loosening under con¬ 
ditions of extreme vibration. A tube of thl< 
size will absorb eiirrents up to O.C-A. 

AUXILIARY ELECTRODE PERMITS 
LOWER VOLTAGE 

An inherent charneteristic of n gaseous dis¬ 
charge tiilic is that the gas glow, or ionization, 
will not start until a voltage wimewhat higher 
than the operating voltage Is applied lietwccn 
the electrodes. In the WI.-70f» regulaU>r tuU" 
therefore, an auxiliary electnule on a speeial 
circuit connection initiates the ionization, per¬ 
mitting the tube to start and be used at low* r 
Villages. The starting voltage of this tube is 
only a few volts higher than the normal operat¬ 
ing value. 

A typical lircuit, in which the WL-706 regula¬ 
tor tube may be ined (Fig. 2H) is suitable 
where a load of not more than 0.5-A. at 110 V. 
is to be regulated. If lower voltage and current 
loads are to be regulated, the load resistance 
may be tappc<l as in a potentiometer. Of course 
it is imperative that the D.C. supply voltage 
should bo .somewhat in excess of the voltage 
ratings of the regulator tube. 

Where higher voltage regulation is desired, 
two or more of the WL-706 tubes may be c<m- 
nc«'ti*<] ill scries (Fig. 2C). In a similar miinner. 
if higher currents are to be regulated or if a 
finer degree of regulation is desireil. two or 
more tubes may be connected in parallel 
(Fig. 2D). 

Owr /iifoCTNOtljn. hurcan will pladly supply 
manuf fi4-f nn'rs' numrs ami ad^Irrust’S of any 
iir ifs >iK iititnfrd in IiAl)lii-CflAF'l\ Vlc'^nr tu- 
closc a stiitupvd and sidf-addressed cafciopc. 
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A CIRCULAR-IMAGE 
CATHODE-RAY TUBE 

fConfiiiurd from page 75 ) 



Fig. 2. A one-millionth-second impulse is here In- 
dicalod at -a frequency of 7.6 megacycles. 



Fig. 3. A waveform is here shown extended to 3 
cycles for more detailed analysis. 


While p.'is.-aing between the plates of the 
rnaxial i“oTHlen>4er (see diagram), the heiim is 
‘’pulled up and tlown" ; of in radial iliro; - 

timi. i.e.. fiTim the center axis of the tu!>e 
toward.*; the wall of the tul»e. ami vire versa. | 
U !.•; not necess.'iry to be a scientist to realize 
that this "tone eomlonser" in.itf; very principle 
is nothing but an element replacing the second 
pair of plates usually found in eathode-ray 
tubes, to force the beam into vortical motion. i 

It is quite logical that a rotating beam "piille*! I 
lip and down" in radial direction must appear 
iip<in the fluorescent srrceii in the form of a 
circle which is "decorated” by the wave pattern. 
As the illiKlratiniix. Figx, A and 1. indicate, 
this is actually the case. 

USES OF CIRCULAR OSCILLOGRAMS | 

1. - -Continuous Pattems. Tlie first advantage 
W'e observe by operating with a rexilving beam 
is the fact that tiscillogrnms without any gap ' 
may be obtained, which is of groat imp<irtanpc 
in the instance of fast-changing electric fichls. 

In the c.ose of present-type C.-R. tubes, im¬ 
portant iiulicat ions m;iy be lost l>e.-:inse they 
appear by accident during the "backtrace" of 
the bwim ; since there is no gap hut rather con¬ 
stant registrati(»n in thi.s new "polar-c4»ordinnt*>" 
C,-R. tube, an imi>artatit advantage (use of the 
backtrace) is obiainetl. 

2. —I/ong-length I’altern. The second advantage 
of the new cathcKle-ray tube is the fact that the 
length of the oscillogrank Is alHiut 3 times a.s 
long as the beam of an onlinary tube of the 
same size which "paints" the curves t«» be regis¬ 
tered in a horizontal direction across a fliiorescetit 
screen. 

This is easy to understand because we know 
from our school mathematics that the circum¬ 
ference of a circle is 3.1416 times as long as its 
(('ontinurd 07i page 107) 
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THE DELTA-T PAD — 
INEXPENSIVE P.A. CONTROL 

fCon(t«urd from page 04) 


schomalioally shown in Fif?. 2. We have re¬ 
named the laAt-mentioncfl network the *‘Delta-T’* 
Pad beoaiiSE* it is a combination “Delta" circuit 
and “T" P;m 1. The attenuators are shown inserted 
in a line having Z-ohms impedance. Under these 
conditions the impedance is constant and fHiual 
to Z ohms looking in the arrows direction from 
the source regardless of contnd setting. This 
is indicated on each sketch. 

Figure 3 shows the physical layout of the 
.3 types of control. Notice that both the "T" 
Pad and “a** Pad use 3 variable resistors in 
tandem. The *'l)elta-T" Pad incori)orates 2 
variable resistors and 2 small fixed resistord to 
accomplish the same results. The economy of 
this control is apparent from the construction. 

HOW THE •■DELTA.r‘ MAINTAINS 
CONSTANT IMPEDANCE 

Hy properly tapering the 2 variable-resistance 
heel ions of the "Delta-T’* Pad (shown as C and 
D in Fig. 2C), constant impedance is main¬ 
tained in both directions through the control, 
lioth small fixed resistors have the same resist¬ 
ance in ohms as the line impedance. In the ex¬ 
treme counter-clockwise, or "ofT" position, the 
resistance value of I) is zero and C is open- 
circuited, thus the fixed resmtor Z is directly 
across the line to match the source impedance. 
In the extreme clockwi.se. or "on” position, 
resistor C is short-circuit4Ml and D is open-cir- 
ciiited. Under these conditions the control is not 
in the circuit, since there is zero series resist¬ 
ance and the shunt resistance is open-circuited. 
The source works into the hiad impedance alone. 
This means that the control has zero insertion 
loss. 

Figure 4 illu.strates the actual impedance and 
attenuation char;icteristic.*< of a .50-ohm pad. In 
this case the load impiKlance is also .50 ohms. 
A perfect control would have an impedance 


curve as shown by the dotte<l line. The octual 
curve varies so little that the dilTerence is un- 
noticeable. A perfect attenuation curve is also 
a straight line. The attenuation decreases (or 
the volume increases) in direct proportion to 
the knob rotation. The actual attenuation curve 
is so close to a straight line that the di(Terence 
is negligible. 

The "Delta-T” Pad can be used in series, in 
parallel, or series-parallel mixing eirciiils, os 
a gain control at the amplifier input, or in 
any low-impedance .attenuator circuit. The power 
level limit at which the unit can bo operated 
is plus 22 db. abi>vc zero level or 1 W. Cases 
are rare when a higher level than this will ^ 
encountered in input circuits. The "Delta-T** 
Pad is designed for this service. 

This article has been prepared from data sup¬ 
plied by courtesy of Centralah. 



Fig. 4. Impedance and attenuation characteristics 
of a SO-ohm pad. 


A SUPERSONIC "FOG SHAKER" 

(i'ontinucd from jiage 71) 


dust particles), chemical warfare smoke 
screens. an^l even cigarette smoke were 
quickly flcK'ciiIatod by the sound. 

Although all exporimonta iierformed to date 
have been on a hilMiratnry scale engineer- 
scientists hail the di..<covcry as containing the 
answer to the fog problem chiefly because direc¬ 
tional beams of powerful supenwnic waves are 
capable of extreme amplification by existing 
methodK. M.ire accurately, a central "beam" of 
sound can be confined to a cone of small angle. 

Recently a room filled with heavy tobacco 
smoke was tjuickly clenreil of smoke particles 
by sound-wave flocculation. In this tobacco smoke 
experiment any pos,sil>lc «*lTcct of standing waves 
as produced within the glass tube of the original 
experiment, wsis avtiide<l. Given a sufficiently 
powerful supersonic or high-frequency sonic gen¬ 
erator there is every reason to believe that the 
same €fTi*cts can be obtained on a larger (out¬ 
door ) scale. 

Until this or a similar discovery finds appli¬ 
cation, a few quarts or gallons of water dis¬ 
persed a.s fog will continue to ground planes 
and bottle up shipping. 

NATURE OF SUPERSONIC WAVES 

Inaudible vibrations usually beb>w' 2.5 cycles per 
secotnl are known as eubaonir or infrasotiic while 
those above audibility <20.000 cycles per .sectind), 
fall under the heading superamtic or tdirasome. 
Normal range of hearing extendi* roughly from 
20 to 20.000 vibrations per second. 

HiologisU have often wondered whether ani- 
m:ils produce sounds above the range of human 
audibility in the range of suporsonics. They have 
noted that a humming bird continues to sing 
above the point where sound is audible. These 
vibrations amplified and heterodyned or com¬ 
bined with a vibration of a difTorent frtHiuency, 
give an aiidilile vibration in a radio lou<lspeakcr. 
Dy this means it has lieen found that the main 
fre<iiiency pro<lucetl by crickets is 5 octaves above 
middle C on the piano or 8,000 vibrations jier 
second. Other strong vibrations occur at 16.000, 
24,000 and 32,000. Anyone disliking the audible 
sound of the cricket should consider themselves 


fortunate in not being able to hear the ‘‘loudest” 
part. 

This supersonic world is a w’eird one especuilly 
during a high wind. Scientists have listened-in 
to vibrations emitted by leaves resulting from 
wind action. Rubbing of clothing or hands can 
l»e heard a con.si<lerable distance away. Interest¬ 
ing efTects are obtained by igniting a match. The 
ticking of a watch can be identified up to 
30.000 vibrations per secon<l. 

The first use of supersonic waves was made 
by Prof. P. I^angevin of Paris although Lewis 
Richardson suggested their use previously, just 
after the collision of the Titanic with an ice¬ 
berg in 1912. The I.angevin acoustic oscillator 
appeared in 1917. It was based on the discovery 
by Curie that if a disc of natural quartz was 
<*ompressed its faces became oppositely ek*ctri¬ 
fled, the electric charges being reversed if the 
disc was subjected to tension instead of com¬ 
pression. 

If a slice is cut from a crystal of quartz by 
first cutting perpendicular to the long axis of the 
cryst.^! and then cutting a slice from this with 
faces parallel to the long axis and perpendicular 
to a pair of faces, application of an alternating 
difference of potential will pnnliice a periodic 
change in its thickness. PL.cing the free face in 
contact with air, water, oil, or any fluid, super¬ 
sonic waves miiy be generated in the fluid. 

If optical wavelengths—ordinary light waves—, 
are compart'd with their acoustical relativ€?s, the 
supersonic waves, the differences will be found 
to be almost infinitesimal. Doth exhibit the 
phenomena of refraction and reflection. If this 
resemblance is a close one as indicated, super¬ 
sonic waves should affect photographic plates 
exactly as light rays do. Evidence has been 
forccoming that this actually is the case* 

Other methods for the production of super¬ 
sonic waves include large sirens and similar 
large-volume-soiintl pro<lucer8 such as whistlea 
and the Hartmann device. Magnetostrictive vi¬ 
brators as used by St, Clair are also tr.'insmitters 
similar to the ordinary electromagnetic telephone. 
This latter device was use<l with considerable 
success for underwater signaling during the 
World War. 
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Recent applications include the sonic marker 
beacon for fog aviation (between 2,000 and -1.000 
cycles). 

Langevin observetl in the course of his marine 
signaling experiments that fi.sh entering a beam 
of high-frequency sound waves were, in some 
in.stunces, killed as a result. Led by this observa¬ 
tion many experimenters have studied the 
biological effects of such vibrations. Kffocts such 
as the arrest or retanlation of l)eating of an 
ex|M>sed, isolated frog’s heart and embryonic 
heart of a chick, and increase in agglutinating 
power of certain streptococci are reported 
examples. 

If intensive sound beams are iise<l to combat 
ft>g it will bcicome necessary to make a thorough 
check <if their physiological effects including a 
l>ossibIe lethid action. Fortunately tran.sport 
planes are sound proofc‘<l although it may be 
iiecc.ssary to sound proof even more effectively. 

Engineers hope to be able to shoot h<iles 
through a .5.000 foot fog so that beacon lights 
will be visible to a |iil€>t flying well above the fog. 

These lights from the proper altitude would 
serve to outline the boundaries of the air fielii. 
In addition any efficient system of fog dis¬ 
persion should be capable of keeping the imme¬ 
diate landing area clear and free of fog, 

In the meantime, metallurgical applications 
such as the settling of smelter dust can be 
very efficiently and inexpensively made of St, 
Clair’s discovery. An annua] saving amounting 
t) millions of d<»llnrs is imlicated by applica¬ 
tion of supersonic waves to thuj field. 

EARLY AHEMPTS TO DISPERSE FOG 

Long ago an KnRlbh physicist by the name 
of Aitken showed that a drop of moisture can 
form only around a liny particle such as make 
up <lust. Without dust there can be no clouds 
of fog. In spite of the fact that the presence of 
dust particles is vital for the formation of 
fog. many attempts to clear up fog have been 
made by adding more particles to the air. One 
such attempt involved the use of ckvtrified sand 
scattered through fog banks from an airplane. 
Since electrified particles tend to repel each 
other, it is entirely possible that fog particles 
similarly charged act in a like manner. Klectri- 
fie<l sand successfully dissipated fog, perhaps by 
neutralizing the charges sufficiently to cause 
flocculation. Obviously the cost of electrifying 
enough sand together with the necessity of 
sprinkling it from airplanes, in order to clear 
an area of any appr(*ciable size, was far from 
practical. 

Anyone of an observing nature may have 
noticed the clear area.-^ along a seashore during 
a fog. Sea spray liberates tiny granules of salt 
which are very hygroscopic or in other words, 
readily able to absorb moisture. The rapid 
evaporation of sea si>ray releases a by no means 
inconsiderable amount of salt of this character. 

About 3 years ago something resembling sea 
spray in its effect, was tried at the Round Hill, 
Massachusetts, estate of the late Col. E. H. R. 
Green where fog drifting in from Buzzards Bay 
is a fretiuent visitor. Ckilonel Green, son of the 
fanwus Hetty Green, activated by a great in¬ 
terest in science, was noted for his a.ssistance 
to just such projects as this of fog dispersion. 
The apparatus i\a set up was devised by Henry 
G. Houghton, Jr., of Mass. ln.st. of Technology. 
It consisted of a system of piiics and nozzles 


suspended 30 ft. above-ground for a distance 
of 100 ft. from which chemicals could be re¬ 
leased in a fine spray. 

A disagreeable, thick fog sweeping In from 
the Bay was the favorable occasion for the first 
experiment beyon<l that of a laborat4»ry scale. 
When Houghton turned on his chemical .spray, 
fog disappeared leaving a clear lane about 100 
ft. wide for a disUmoe of 2,000 ft. surrounding 
the pipes. This was the greatest success achieved 
in the history of fog-clearing. Regardle.-*s of such 
evidence of success no one ntsht'd forward to 
apply Houghton’s fog-eliminating system. 

Karl T. Compton. President of M.I.T., hxs 
staUsl that. “A methm] has been invented and 
tesU’d during the past 2 years which is successful 
in dissipating fogs created urtiflcially in the 
labiiratory and which gives reasonable promise 
of being capable of clevelopmcnt to produce clear 
patches or holes of a few thousand sq. ft, in 
area in a natural fog. 

“Preliminary plan.s have been made for equip¬ 
ment to open a permanent hole through a fog 
through which a beam may be sent into the clear 
sky above the fog or which may be used as a 
landing lane, and other apparatus for opening 
the f<ig for a limited region ahead of a ship 
or below a flying plane. Although this develop¬ 
ment is still in the laboratory stage, the problem 
of economy and safety in transportation through 
fog is so great as to justify the attempt prac¬ 
tically to develop any prtjposal like this one. 
which has successfully met theoretical and 
laboratory tests." 

Other methods of “precipitation" or removal 
of particles suspended in gas are known, but 
are not applicable to large scale operations in¬ 
volving large volumes of air or gas. The Cottrell 
process, one such melhiMl, uses a strong electric 
or so-called sUitic field. A more recently an- 
nounce<l electrostatic precipitator, devised by 
G. W. Penney of the Westinghouse Laboratories, 
is stated to be of ro<luccd size, voltage and power 
requirements also to give a reduction in the 
formation of ozone and nitrogen compounds. 

G. R. Tatum, of the Cruft Laboratory, Har¬ 
vard University, was able to clear up water 
vapor, titanium tetrachloride (aerial smoke 
screen), and cigarette smoke by mean.s of 
apparatus almost identical with that used by 
St, Clair thus corroborating the original dis¬ 
covery. All 3 represent future commercial appli¬ 
cations (1) dispersion of fog, (2) chemical 
warfare use, and (3) smoke-free theaters and 
smoking rooms. 

The Chemical Warfare Service interests itself 
solely in substances producing powerful physi¬ 
ological action such as irritation of the lungs, 
inflammation of body tissue or a copious flow of 
tears, act as a screening smoke or have incendiary 
action. Only about 12 practical war gases, 6 
screening smokes and 3 or 4 incendiaries are 
known. 

Typical smoke screens include the black oil 
fuel smoke emitted fr<»m destroyer funnels, white 
phosphorus smoke of artillery shells and the 
dramatic and picturesque curtain dn)pped from 
airplanes in the form of titanium tetrachloride. 

Supersonic waves will eventually be used, it 
seems, to clear a path through “solid" smoke 
screens for the purpose of locating the enemy. 

(The author of this article was formerly 
A.s,inciatc Metallurgist, U. S. Bureau of Mines, 
—Hditor) 


A CIRCULAR-IMAGE CATHODE-RAY TUBE 

(Corttinuf'd from pflifc 105) 


diameter. Expressed in other words, a greater 
number of patterns may be made visible by 
u.se of the same screen size. 

Polar-Coordinate Oscillograms, The third ad¬ 
vantage of the new oscilloscope tube is the p<jlar- 
coordinate diagram printed upon the outside 
the fluorescent scrcsen. 

The diagram is divtde<l into 100 radial s(‘ctions. 
This diagram is an important help for time 
measurements, etc., because the number of 
revolutions executed by the beam in each wvond 
divided by the number of radial sections (coverexi 
by the curve which Is repro<luced). indicates the 
time in tiny split parb^ of a second. 

Let us take an example when the beam rotates 
at 200,000 revolutions per second—the curve 
then reproduced upon the screen covers only one 
segment of the radial .screen division. It is easy 
to find that the length «if time ’’covered" by the 
oscillogram in question is 1/200,000 divided by 


loo, which gives I 20,000.000 secvmd—a time as 
yet not measurable with such great ea.se on 
any other instrument. 

This time measurement, when explained in 
terms of radio technique correspond.s to a 
frcHiuency of 20 megacycles (mc.s.). If only a 
section of the tube screen is ciivere<l by the 
curve plotte<l we register a. frequency of 40 mcs.; 
and when only a third of u radial section is cov¬ 
ered by the curve, the time indicated is exactly 
1/00,000,000 se<'(>nd. This value corrcMponds with 
a fre<|ucncy of 60 mcs. or expressed in meters it 
etpials a wavelength of 5 meters. 

To make these measurements more exact, pro- 
vLsions are made to vary the diameter of the 
circle paint«l behind the fluorescent screen. A 
simple variable resistor in the plate circuit of 
the oscillator tube which feeds its current into 
the "beam-rotating-device" of the cathode-ray 
tube does the trick without great difficulty. 
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DON’T/ 

BUY ANY AMPLIFIER 
OR P.A. SYSTEM 

until you read our bulletin describ¬ 
ing a new line of 1938 advanced 
amplifiers designed by A»C. Shaney 
with such revolutionary features as, 

Cathode-Drive Amplification 
Automatic Feedback Suppression 
F V. F. B. Beam Power Amplification 
Automatic Audio Volume Control 
Floating Audio Power 
Automatic Volume Expansion 
Plus many other exclusive features. 

Our Amazinfjfy Low Prices, FREE TRIAL 
OFFER, and Usual FIVE YEAR GUAR¬ 
ANTEE Make It H Worth Your While 
to Write To-Day /or Free Bulletin No. 
PA 8S7. Free P.A. Consulting Service. 

AMPLIFIER CO. of AMERICA 

37 West 20th St., New York, N.Y. 


THE LATEST RADIO EQUIPMENT 

(Continued from pa{/e 93) 


WIRED INTER-OFFICE 
SYSTEM (1435) 

T his 4 tube “Vocair* unit is of the selective 
call and selective talk type. Dial connection of 
remote station. The talk-listen key is used once 
the dial system has established connection. The 
unit is provided with busy sii^nal. Inter-station 
conversation is strictly private at all times. 


NEW ANALYZER INCLUDES 
WIDE-RANGE SCALES 11436) 

(The Clough-Brengle Co.) 

D IRECT-READING capacity scales on this 
new “Super-Unimeler*' cover all values from 
250 mmf. to 16 mf., in 3 ranges. Resistance 
ranges are said to allow ’’accurate measurement” 
of values from V^-ohm to 20 mcKA., in 6 ranges. 

Voltage range; 0/5/50/500/1,000, D.C.; 
0/8/40/160/400/800, A.C. Current: 0/50/600 ma., 
D.C. Available in both portable and 10-in. relay 
rack mounting types. Built-in power supply. 


30-W. ALL-PURPOSE IIO-V. A.C. 
AND 6-V. D.C. SOUND SYSTEM 
(1437) 

(Websfer-Chicago) 

T he complete sound sy.stem consists of a 
30-W. amplifier with phono turntable, new- 
type crystal microphone, and 2 heavy-<luty 
permanent-magnet speakers. The only change 
needed from 6-V. D.C. to 110-V. A.C. is to 
change the plug-in type power pack. 


NEW VELOCITY MIKE UTILIZES 
"DEFLECTORS" (1438) 

A KKW principle in microphone design which 
tends to amplify the pick-up angle in 
front of the microphone and reiluce it at the 
rear, thus enabling a wider angle of pick-up 
and yet reducing the danger of feedback from 
the reverberated sound waves, has been de¬ 
veloped. As a result, two of these microphones 
are said to adequately serve an area previously 
requiring 3 microphones of the same general 
type. 

Modernistic design. Available with a thumb- 
operated switch (shown at bottom of unit) de¬ 
signed to prevent accidental throw. Output. 
-65 db.; frequency response, 50 to 12,000 cycles. 
This model AM unit is available with the follow¬ 
ing characteristics: type HP, high-pitched and 
high-impedance (from normal P.A. pick-up) ; 
HF, high-fi and high-impedance (for distant 
pick-up) ; CT, close-talking and high-impedance 
(for announcing) ; LI, high-fidelity and 200- 
ohms impedance (for distant pick-up, Jow- 
impedance input). 


S" 


VIBRATION TEST PROD (1439) 

(Sundf Engineering Co.) 
SENSITIVE it will pick up the vibrations 
from the escapement of a wrist watch, yet 
rugged it will withstand vibrations up to 


1/16-in. amplitude, is a feature of the new model 
166 inertia-type crystal vibration pick-up (prod 
only—which is here shown in use, and connected 
to an oscilloscope). 

The bimorph crystal ased in this model is 
mounted inside of the aluminum case and has 
no direct mechanical connection with the prod. 
When the case (which weighs only 4 Ozs.) vi¬ 
brates, the crystal flexes of its own inertia and 
sets up voltage impulses of exactly the same 
waveform as the mechanical motion. The re¬ 
sponse is practically linear up to the resonant 
frequency of 2,500 cycles. The output sensitivity 
is relatively high—2 V. r.m.8. with 0.001-in. mo¬ 
tion at 400 c.p.s. An 8-in. duralumin test prod 
is provided. 

A partial list of applications on which vibra¬ 
tion study with this set-up may be used includes : 
Production testing of electric motors, ball bear¬ 
ings, crankshafts, gear trains, fans, air-condi¬ 
tioning equipment, and locating source of vibra¬ 
tion in reciprocating or rotating machinery; 
checking relative smoothness of surfaces, such 
as paper, polished metal, gauges, glass plate, 
etc-, checking longitudinal rods for fracture, 
and the relative efficiency of materials for 
deadening sound. 


MULTI-PURPOSE TESTER (1440) 

(T)ie Triplett Electrical Instrument Co.) 

C OMBINED in this one instru.ment is said to be 
the c<|iiivalent of 11 separate units. Checks 
any type tube for worth. Neon short test (for 
shorts and opens). Separate diode test. Metered 
paper condenser test. Electrolytic condenser leak¬ 
age lest. D.C. voltmeter; D.C. milliammeter; 
A.C. voltmeter; Ohmmeter; Decibel meter. Free 
point tester. Tube testing is by the approved 
I>ower output emission method, providing com¬ 
plete tests for any type tube. Case measures 
15*')i X 11% X IV 2 ins. 


SEMI-BALLAST TUBE TESTER 
SEGREGATES READINGS 
(1441) 

(L & L Elecfric Co.) 

A new *Vemi-ballast’* circuit is incorporated 
in this tube tester which allows both even 
and correct tube readings to be obtained. Weak- 
tube indications are driven well back into the 
BAD area and satisfactory tubes read at one 
point in the GOOD sector. 

Of interest to Service Men in rural areas is 
the fact that this instrument may be adapted to 
test battery tubes where line power is not 
available. 

I Instrument has a “filament selector return 
switch” which permits filament to be placed on 
any one of 8 tube elements. Tube elements 
terminate at 8 toggle switches; in combination 
with the filament selector switch this permits 
free-rcference-point test, hot-test for shorts and 
leakage on neon ; high-resistance-open element 
test on neon. An 11-point tap switch affords 
line voltage regulation ; meter indication. Etched 
metal panel; wood case. 


FACTORY TO YOU 

NEW REMINGTON NOISELESS PORTABLE! 



A DAY 


Famous Remington 
Noiseless Portable that 
•peaks in a whisper. Only 10c a day, direct from 
factory. Standard keyboard. Automatic ribbon 
reverse. Variable line spacer and all the conven¬ 
iences of the finest portable ever built PLUS 
the NOISELESS feature. Act now. Send cou¬ 
pon TODAY for details. 

You don’t RISK a Penny 
We send you Remington Noiseless Portable for 
10 days’ free trial. If not satisfied, send it back. 
We pay all shipping charges. 

FREE Typing Course and Carrying Casa 

Ton will receive FREE a complete simplified 
home course in Touch Typing. Also FREE, a 
handsome, sturdy carrying case. No obligation. 
Mail coupon for full details~*NOW 

Remington Rand Inc., Dept. ]89'8 
816 Fourth Ave., New York, N. Y. 


Name. 

Address. 




City. . .StntP .. 


PATENTS—TRADE MARKS 

All caaee submitted riven personal attention by 
members of the tirm. 

Form *'Evidence of Conception** and 
instructions 

‘*Hoto to Establish Your Rights*’—Free 
LANCASTER, ALLWINE & ROMMEL 

PATENT LAW OFFICES 

436 Bowen Bldg. Washington. D. C. 


ToiepioK 

A hisldy cftb-iciit rode 
teacher usiim heavy spe* 
eially prepurcit waxed 
P;iher tape, havinx two 
rows uf iierhiriilionii. 
Write for Fiee folder A8. 
We are the orl-fnators of 
this type instrument 
TELEPLEX CO. 

_. 72-76 Cortland! SI.. N. Y.C. 


FOR TEST EQUIPMENT- 
DMV RCA 

ment'—including the popular 
Cathode Ray Oscillograph and Oscillator. RCA TestI 
Equipment is used in the RCA instrument factories 
— by major set manufacturers and thousands of ser¬ 
vice engineers—/>roo/that it’s good! Available at mod* 
crate cost. For full details write to Parts Division, 
RCA Manufacturing Co., Inc., Camden, New Jersey. 
Ascrvice of the Radio Corporation of America.) 


New multi-purpoie tetter claimed to be equivalent 
to II separate instruments. ‘(1440) 


Tube tetter with "semi-ballast” circuit, permitting 
uniform, correct readings. (1441) 
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Streamlined, 50-W. reproducer uses cavity resonance 
to improve low-note response. (1443) 

NEW TUBE TESTER 
HAS 5-YR. "INSURANCE" 
(1442) 

(Radio City Produces Co.) 

S KKVICP^ MF'N will l>o Rrcatly interestcNl to 
Icarr) that the niotlel 30<) luhe tester, here 
shown, is ^unrantccd by tlie manufacturer 
aj^ainst obsolescence prior to September. 1012—* 
/or all new Awen'can receivinif tubes rfeve/ope</ 
that have the same f>asen atuf jlhintent voftaijes 
Oft those in use in ./n/j/, titJ?’. ThLs 5-yr, insurance 
against the itos.sibility of the test c<|tii|>ment be- 
coniiriK out-of-ilate is a welcome tleparlure- 
Of further interest is the fiict that this new 
policy is also ap]>licnb]e at only a nominal seiw- 
i( charjre in the event that tube {iesigns vary 
radically from present standards : new tiilie 
sockets as neccssaiy will be installeil aiul wired-in 
at a cost not exceedinjj $5.00 ; and. if n€?ceKsary 
to accommodate new plate and filament volUitjes, 
a new transformer will be installed and w'ired-in 
for $0.00 or le^is. 

'I'his tulle tester checks all jtlass and metal 
tulies so far (lesit?ned : provisi<ni is made f<»r all 
“ordinary” future tyi>cs. Indications are Entfli^h- 
reailint; under It.M.A.. rated-load conditions. 
Tests all elements of all tubes including colii- 
cathodc-type rot'liliers. Hoth neon and meter 
tests of hot cathode leakage: neon imiicatiun 
(scn.‘Jitivity. V,-meg-) of hot inter-elcment shorts 
and leakage. Kree-reference-point eh-ment test 
without recourse to .‘«elecU»r swiUhes- Incor- 
purates meter test of lino voltage. Includes re¬ 
sistance, ci*^.,.»city, and condenser-leakage meas¬ 
urements ; in portable-counter combination, and 
in kit moileis : and in *2*>-cycle. and 220 V. 50- 
cycle operation (at slight additional cost). 



New, versatile tube tester guaranteed for 5 years 
against obsolescence! (1442) 



Portable 30-watt, P.A. theatre system. (1444) 


STREAMLINED LOUDSPEAKER 
UTILIZES CAVITY RESONANCE 
(1443) 


(United Sound Engineering Co.) 


N OItM.'M.l-.Y. an enc!osc<l ballled lontlspeakcr 
\vuuld raixe the resonance point and destroy 
the low-frec|uency rc.«<ponse. However, the cavity 
of the new streamline^! cabinet here shown is so 
designed that it rai.sprf the fre<pienry of resonance 
only 10 c>'Cles above the resonance point of 
speaker iliaphragm oi»eration without a baOlo 
and, as a coiiseriucncc, this unit haa actual fru- 
tiuency response even below 100 cycles. 

Power handling capacity of the sUindard “302” 
is 15 W. Cabinet dimensions are approximately 
30 X 23 X 15 ins. The cabinet is tinisheii in 
■’telephone black” and ivory, and can be used 
for either wall-mounting or portable work. 
(Coniplete sound systems designeti to utilize tlie 
characteristics of this repmiiucer to best ad¬ 
vantage are available from the same manu¬ 
facturer.) 


PORTABLE THEATRE SOUND 
SYSTEM (1444) 

(Wholesale Radio Service Co., Inc.) 

D ESKJNKI) for tlie Ziegfeld Follies on tour. 

i this new 30-W, hi-!t s<iund system. The 
installation is completely assembled on a fmnie 
of steel channeLs, ami incorporates ,i naxlel 
2t>3-.\ 30-W. high-fidelity ainplifler. a model 

triple-in put elcctn>nic mixer-fader, twin 
turntables using 2 KCA pickui>s. model 102-A 
monitor speaker with its own gain conti'ol, in¬ 
dividual ami overall volume controls, tone con- 
troLs and accessory c<iuipnient so necessary for 
stage tlexibility. 


DOUBLE PE. RECORDER 
AIDS IN CRIME DETECTION (1445) 

(General Electric Co.) 

A I’IIOTOIiLiKCTKlC instrument which w'ill 
re<'Ord simultaneously on one cliart. 2 elec¬ 
trical quantities as low as 1 microampere, full- 
scale, and representing a power consumption of 
hut 0.00000000l-W. from the measured circuit, 
hJis just been marketed. It is design:ite<I the 
“double photoelectric recijnler.” 

The ilouhle photoelectric recorder can l>c applied 
wherever simultanootis reailings are ilusireil. In 
some cases this immediately cuts testing time in 
half and in others it aids materially in discover¬ 
ing unusual relations between 2 variable elec¬ 
trical miantitios. ThLs reconler is the outgrowth 


rflandij ^ • • and 

I 1000 IdiQA 



Dealer Price 

AC - DC 


J^ocket VoLt’-Oknt’- 
/{lUlcLm/n etet 

[For laboratory, shop or (lebi use. 
llaiHiy pocket size \el slurtly aiul 

I jnccisioii luiilt. 

i L’ses Larjic 3" Stp Triplett liislrii- 
ineiil. 

AC-D(] Volta«;c Scales Head: 10-50- 
250-500-1000-volts at 1000 Oliins 
per volt. 

DC Milliaiiipcrc Scale Heads: 1-10- 

i 50-250. 


Ohms Scales Head: Low *4-300; 
ili-h 25<MM)0. 

I Black Moldt'd Lasc ami I’aiiek 
1.0W Loss SclcehH* Switch. 

* Complete witli Alligator Clii)S, Bat¬ 
tery and Test Leads, 

DEALER PRICE.$15.00 

A (k>m[)!t ic fnsl.ruinciit for all serv- 
ieiiiji needs. Can be used ior all 
AC-I)(^ voltage, euriciit am! rcsist- 
anec analyses. 

Leather Cai ryinjr ( ase, Model bC9, supplied 
extra. Of attractive black, heavy leather 
with finished cd^cs and strap. Dealer 

Price .$3.00 

SEE YOUR JOBBER WRITE FOR CATALOG 



ELECTRICAL INSTRUMJEWS, 


The 'friiilett Klcvlricnl Inslrurnent Co. * 

liiS Ihirmoii Ave., HlufTtfin. Ohio J 

Witlioiil ohIiBution please send me | 

Mure liifuriiiut iuti on Model GGi). ^ 

I am also ini crested in | 

I 

.Naitio . I 

I 

Address . ■ I 


L 


city 


. . .sialo. . . 
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IT'S HERE AT LAST! 

A TUBE TESTER 

that can’t get out of date 

We’ve studied every development 
in tubes since radio began— 
looked into every potential 
change in tubes in the future— 
and we’re here to say that at last 
you can have a tube tester guar¬ 
anteed against getting 0 !it of 
date. How is that possible? The 
new Dependable Tube Tester is 
the most flexible instrument of 
its kind ever produced. And it’s 
not only attractively designed 
and sturdily constructed, but it’s 
priced amazingly low. Get com¬ 
plete specifications and technical 
details—today. Be sure to men¬ 
tion Model 306. 


RADIO CITY PRODUCTS CO. 


88 PARK PLACE 
NEW YORK CITY. 


tyApri 

nlin 


DEPEND ON 
DEPENDABLE" 


CRYSTAL 

HEAD PHONES 

SOUND CELL 
MICROPHONES 


THI iRUSH DEVELOPMENT CO- 

AVE - ClIVIUIfIVrOHiD 


ON THE HOAHOWAIA 

ATLANTIC CITY 

HOTEL 

KNICKERBOCKER 

IN THE HEART OF ALL 
RESORT .lC77r/7 y 

FIREPROOF CONSTRUCTION 
AMERICAN & EUROPEAN PLAN 
SALT WATER HATHS 

ROOM AND HATH FROM $3.30 
AMERICAN PLAN FROM $6.00 
C. HENRY LANOOW, Manager 




BA 
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BEAL PAT 


Earn White Learning 
at Home! 


PHILCO 
CROSLEY 
ZERITH 
CRUNOW 
and 46 
other 
mtgrs. 
endorse 

_ R-T-l 

iNSTlfutE. Inc’, ilSO'Lawfcnce Ave^.'o^tr?2.'ci Chicago.III. 


R T.l WAY. Endorsed ^ 


Television, Photo Electric 
Cells. Public Address 

Msny R.T.I Trained Men 
mnJie up to $75 m week 
Hnd more in full-time rn< 
dio jobs ~t5.S16 in spare 
time elone. More trsined 
men needed. Leiarn at 
home bv guick, easy, 
5U Iiiir conrernfl. Write feir 



fOOf BMRKMiMX 

Here’S the trealest guide to ladio buri*^ ifl the 
world. Remarkable values in receivers, parts, public 
address systems, amateur equipment, etc. Don’t 
buy a thing in radio until you get your tree copy 
ot this catalog 

WHOLESALE RADIO SERVICE CO.. INC. 
I03H SIXTH AVE. NEW YORK. N. Y J 


of the orirriiial iihottiolcrtric rcconler whlt-h h;is 
iK-conic fanTiliar t<i elirlrical anti mechanical cn- 
jriiu“erv, physicists, anil others, inchuliiirr phy- 
aicinns, and .<cientific crime-tletection specialist. 


ORNAMENTAL ROOF-TOP 
ANTENNA (1446) 

W IIAT is claimed to be th<> first ornamental 
aerial for aiilomohilo rool’-tnp in.'-tallation. 
is here illii.^trated. In addition to it beiinr 
inndernly Ktylwf in th€‘ streamline vogue, and to 
enhance th«’ besiuty of a car, this new Lin ten na 
afTonbi increased efficiency as compared to an¬ 
tenna types which ilo not prL*seiit as great eleva¬ 
tion abvive the roof of steel-top ears. Fits nil 
make's of cars regardless of whether the wind¬ 
shield opens. The manufacturer calls this the 
"Clipper” car-roof aerial. 


STREAMLINED MECHANICAL 
PICKUP (1447) 

I N ADDITION to ita eye ap)H.'aJ this now mag¬ 
netic pickup incorporates the following fea¬ 
tures: (I) critically-damped armature, which 
eompletely eliminates resonance peaks anel tran¬ 
sient ri*spoiise; (2) bearing and arm design 
cixirdinatcMl so as to maintain compensated bass 
respon.se anil smooth tracking; <3) inherently 
light construction which eliminates need for 
counterbalancing and detrimental inertia effect; 
(4) vibration-free bearings; (5) both vertical 
and latenil slops; (6) SOileg. pivoting of verti¬ 
cal bearing makes needle changing easy. (Maiin- 



This antenna i$ both artistic and "sensitive.” (1446) 


factnrer has not furnished frequency range.) 
lilack finish. 


POCKET A.C.-D.C. TEST UNIT 
(1448) 

(Try-Mo Radio Company, Inc.) 
VERSATILE instrument for the Service 
Man or experimenter is the new Elgin model 
SOI .A pocket volt-ohm-milliammeter. Unit is com¬ 
pact—can be carried in coat pocket. Raked enamel 
finished case of weldeil steel mesisures 3’(j x 6% 
X 3 ins. Unit is said to utilize a "precision” 
1,000 ohms/volt meter; self-contained battery; 
zero ohms adjustment; 2 colored scales make 
reading easier; instrument panel is engraved. 

Ranges: voltage, D.C.—<VAiA'iO/.'iOO/LOOO ; A.C. 
—0/5 50/500/LOOO. Current. U.C.—0/10/100/500. 
Re.s[stance—0/500 ohms/O.S-meg. 



Above—new magnetic pickup Is 
streamlined. (1447) 

Right—this pocket-size A.C.-D.C, 
test unit is A'/j inS. high. (1448) 


Above—scientific crime detection 
utilizes this double PE. recorder. 
Normal and abnormal lie-detector 
recordings, for instance, may be 
made simultaneously. (1445) 


THE PROJECTION KINESCOPE 
MAKES ITS DEBUT 

(Continued from pof/v 83) 


tails by which the illusion of direct vision was 
accompli.shctl. 

The detailed construction of the newly-devised 
eliM-troii gun which makes this advance post^ihlo 
calls for specificutiiins .so rigid that the iiica was 
nearly discarded as impracticable, when first pro¬ 
posed. A Hood of eks-trons must be rcgimentt*<l 
inti) the .'lolul column of a narrow beam, to 
“paint” the received picture more vividly on 
the fiuore>icent scret.'n of the Kinescope. The 
eloctrotus are "conditioned” for the job by being 
passotl through 3 metal discs, each having an 
aperture in center about the diameter of a 
pencil lead. Then, they pass through a tlh and 
I.Tst disc, similar to the othciv. hut with an 
/o« stmdl to pass a human hair! Elec- 
tron.s arc nnnle to pour through this tiny opening 
to the fliiorcseent screen at the tube’s end. The 
bi>mbardment Is so intense that the light pro¬ 
duced on the screen of the projet'tion Kinescope 
may he .spree . over an area 100 to 400 times 
greater in a projected picture. 

Although it is regarded in scientific circles as 
a illstinct technical advance in RCA’s television 
developments, engineering opinion is that Dr. 


Law’s contribution could not at this sUige be 
incorporateLl in home television re<‘oivers. The 
achievement Is possible only under special condi¬ 
tions employing special laboratory c<iuipment. 
The intense liombardment by the electron.s from 
thL gun has re«iuired rcM'arch to produce a 
luminescent material to withstand it. This work 
coiiti lines. 

This artk-lr has hfcti prepared from data sup» 
plied by vonrtvsij of RCA Mfy. Co.., Inc. 


RE: "VARI-VOLT 
TRANSFORMER" (1407) 

The description of this unit last mouth, in the 
Latest in Radio department, erroneously cretiited 
this item to G.K. Co. It is manufactured, instead, 
by Halidarson Co. 

This transformer affords many voltages, as 
selected by snapping various switches. 


Please Say That You Saw It in Radio-Craft 
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•TALKING PAPER” USES "'ELECTRIC EYE” 

(Continued from pat/v 75) 


pletod his researches in 1932, DifTercnl patents 
have bi'en aiipliiMl f(ir. and grunted, ^inee this 
date, throughout the whole world, and more than 
250 patent applications protect the interests of 
the company. (TrinciituI patent. Unite<l King¬ 
dom, 402.071 and 3?<C.J<I2, Cierman patent 
No. 611..H29, etc., etc.) 

PRINTING PRESS TURNS OUT "RECORDS" 

The new invention, or rather the unite new 
industry*, which is created by this invention, con¬ 
sists of the printing of the ordinary paper or 
newspaper in the form of a rectiingular sheet 
of normal size. The printing is made in the 
ordinary way with ordinary printing ink, with 
the help of the ordinary printing plate, with 
only one difference:—that instejid of characters 
you use phonograms which n*pro<luce all sounds— 
such as voice, several voices, music choirs, etc.— 
in the most iMjrfect condition. 

The printing plate is very easily obtained by 
the well-known microphone combined with am¬ 
plifier and oscilloscope, which register different 
sounds, voices and music, etc., on the negative, 
from which then ls made the printing plate. 
The printing plate (one or several) is given to 
the printer (newspaper printer, or book printer), 
who prints from it the sound pages, or *'talking 
paper/* One h«iur after the voice or the music 
has been registered, you can get thousands and 
thousands of printed sheets which may be dis¬ 
tributed like newspapers or like the so-called 
'‘talking books.” etc., as the ordinary newspaper 
is distributed at present. 

For reproduction from this printed paper 
of what it records, you need only put this paper 
in the "Fotoliptofono”—the trade name of the 
new apparatus—where, with the help of a photic- 
electric cell and ordinary radio apparatus, you 
obtain perfect reproduction of the voice, music, 
sound, etc., the cpiality of which is much better 
than can be obtained from phonograph records 
and even better than can be obtained from talk¬ 
ing films. (It is probable that latest "transcrip¬ 
tion" record and sound-film technique modify 
this statement to a considerable extent.— Kditor) 

The sound paper record, during the reproduc¬ 
tion, is not touchcii at all, because nothing but 
a beam of light strikes the phonogram of these 
printed sound records : henccs the sound record 
is practically indestructible. 

The light Iteani replace^ the needles of a 
phonograph. There are absolutely no noises, like 
the scrjitch of the neeillc with the phonograph. 
A phonograph record after having been usoil 
very little, even only 10 times, loses its quality 
(and the neetllc.s must be friijiiently reiilaceil). 
The sound rorord never changes. 

(It is claimed that the two e<lg<*s of the paper 
maUh 80 perfectly there Ls no "click” at each 
revolution.— Hdiior) 

The sound ri*cord of Fotnliptofono, which may 
be printed at the rate of .50,000 an hour. Is con¬ 
densed in one sheet of about 17 x 20 ins., con¬ 
tains what would be about ^^-mile of phonograms 
if mesusured as one continuous length of wave- 
fornw. 

QUALITY OF SOUND 

The quality of the printed record of Fotolipto- 
fono is extremely high. As you know, the radio 
and the talking film have obtained wonderful 
results, and applied to FotolipUifono these results 
have greatly improvetl the proce.ss of sound re¬ 
production. The ordinary phonograph repro¬ 
duces. generally, up to a frequency of about 
3.500 to 4.000 cycle* i>er second. A very good 
motion picture rcj)niduces now up to about 
5,000 to C.OOO cycles per si*eoiul. The lowest fre¬ 
quencies that the ordinary home phonograph 
can take are alxmt 200. The Fotoliptofono can 
e;tsily offer with ordinary print about 7,000 
cycles per second, but if they are put on the 
market 5,000 cyelc's. and even then the quality 
will be much higher than that of an ordinary 
phonograjih record. The lower fre<iuencu*s in 
Fotoliptofono may easily begin at about 16 cycles 
per second, instea<l of hundreds a-s with a 
phonograph. 

APPLICATION OF THE INVENTION 


weighing about .50 Hw., you will have 100 printed 
paper sound-records, which will weigh only 1 lb. 

With the Fotoliptofono it may lx- possible to 
offer whole editions of mu.sie by all e<»mpi>sers. 
For instance, you can have a Fo(oliptofono nui.sic 
book for Chopin, Beethoven, etc., playetl by the 
best players, orchestras, etc., for a very low 
price—much cheaper than the printed music at 
present. In this way, the home-sUnly of good 
composition.^ may be facilitated, etc., etc. 

If you wish to have a spctdal piece of mii.sic, 
it may be obtained at little eo.-*t. If you do 
not wish to be served by the menu offered by the 
broadcasting people, you may be served a la 
carte with Fotoliptofono. 

Many people now have a good radio set. and 
it will be possible to obtain the inexpensive 
Fotoliptofono apparatus which will be connected 
to the radio receiver. 

Sound Newspaper, The newspaper news and 
advertising, etc., may be made in part by sound 
pages. You will surely buy, in future, the so-called 
Sound Kditton of a newspaper, in which the 
newspaper people will offer to the customer some 
printed sound, which will reproduce the talks 
of leading politicians, or eminent personalities, 
etc., or give pieces of music played at concerts, 
political gatherings, c^tc. 

Advertising by sound pages in newspapers 
will become a separate and very powerful branch 
of commercial and also political propaganda. The 
procedure: just tear the sound section from the 
newspaper, place it on the cylinder of the repro¬ 
ducer. and listtm-in ! 

Speaking Books. A quite new type of book will 
now be created, and even the authors will change 
their w'riting because, with the help of Fotolipto¬ 
fono sound pages, there will be created a new 
writing technique. Imagine to yourself a Roman 
novel or tragedy, to which you can listen, and 
in which the hero®*, women, children and ani¬ 
mals speak by different voices; and the wind, 
rain, thunder, guns, machinery, etc., will be 
reproduced exactly as they are in rejility. How 
useful it will be for plays which will be read 
by the Fotoliptofono apparatus with the natural 
voices of all the biggest artists, and it w'ill be 
very easy to register this, berau>;e you can put 
a simple microphone yn the stage of a theatre 
giving u play and you w’ill obtain the printing 
plate as tlescribed previou.sly, atul then you can 
print your sound plays, etc., etc. 

Sound Books for Schools and Universities. 
There are enormous possibilities in this branch. 
You can make the printed sound book of 
lectures in the Universities by the most eminent 
professors, in all languages, and send them to 
other town.s or countrii's, m.'iktng iin exchange 
between the universities, and also create a real 
university at home, as far as the imagination 
may carry one. Kspccial attention may be paid 
to the study of languages, and the records will 
never change even in thousands and thou.sands 
of years, because the elements which are use<l 
to reproduce the sounds are unchangeable in 
themselves. 

Policy Statements and Courts of Haw. Great 
help will be obtaineil for taking (secretly, or 
otherwise) testimonies which will correspond 
perfectly hi each word proniiunccil. It may be 
communicated to the press in the form of a 
sound page, €»tc. 

Correspondence. You may siK*ak directly to 
the Fotoliptofono and in this case obtain only 
one sound page which we will call a “sound 
letter,” which will cost you only a small sum, 
and which you may send to the country where 
your friends or parents put the same paper in 
a Fotolijiiofono apparatus, and hear exactly what 
you say, even your bn-athing. 

Medical Consultations. These may be accom¬ 
plished at a dlstjince. We tried it In Buenos 
Aires w'ith som«* very sick people. The medical 
sound page recording of the heart beats, and 
breathing, vrun .‘♦ent to a me<lical nuiii in 
another town who gave advice, and the remedy 
for the illness. 

RESUME 



and it cost me Just 15c!" 

Every day, more and more serv¬ 
ice men write in for their copy 
of the new Sylvania Technical 
Manual. Every day, more and 
more service men are finding 
out how really helpful the 
Technical Manual is—solving 
their problems, saving them the 
expense of wasted time and 
needless mistakes. You need 
this book in your tool kit. It’s 
a whale of a value—yet it 
costs you only 15c. 

Quick! Get Your Copy Now! 

This convenient, pocket-size 
manual contains 184 pages 
. . . lists 193 tube types with 
important circuit application 
information on each—tells all 
about glass, metal and ‘‘G” 
type tubes, as well as those for 
Majestic receivers. Gives full 
information on Sylvania ‘'Bal¬ 
last Tubes.” Send the coupon 
and 15c now . . . and leave 
the rest to us! 

liygrade Sylvania Corporaiionf Piakers of 
Sglvania Radio Tubes and Hygrade Lamp 
Bulbs, Factories at Emporium^ l*a,; Salem, 
Mass.; and St, .Mary*s, Pa. 

SYLVANIA 

SET-TESTED RADIO TUBES 


hy(;rade sylvania corporation. 

Emporium, Pa. KC-H7 


1 piiclotse ITm- fur uhU-li please send me u copy of 
the new iSyhaida Tt'<hnlfal .Manual. 1 am (t’herk 
hrl<»u). 


Ilxt-eriiiiefiier □ .\iii,iteur □ ('all □ Serviceman □ 
Kinployed by Dealer □ Imlepi-ndeni □ 


Almiher S4‘rvite (lrgaiil/ati<»i 


Name 


The now imlu.stry which may be crotited by 
the Fotoliiitofono may be applirri, us far us wo 
can judge now, in dilTeront ways. 

Music Libraries. Musical progrum.s, which 
have boon till now sorvotl by phonograph records, 
will be advantageously rcqdm’ed by Foi4ili])U>fono. 
Instead of having a hundred phonograph records 


The most remarkable thing is that Fotolipto¬ 
fono bids fair to bot-ome a world-wide industry; 
one which will he served by radio apparatus 
existing through the whole world, and by print¬ 
ing on paper. Paper is the mo.st useful, cheap 
and common material, and P’otoliptofono most 
happily employs it. | 

Please Say That You Saw It in Radio-Craft 


Atldro'S * .. . . 

C^ty .sutc. 

Name of . 

Address . ...... 
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Majvstir dt UriKsby Uiuiiuw, uriginal and genuine lariniy 
ruditi aiitl refrigerator service. \Vc have ljui'(-h.i!:c<l all «tf 
the assetft formerly belonging to Crigaby-Grunow. All Part-, 
seivice replacement units will carry regular faetor.v, 
guarantee. Huy only through our authorized dUtrlbuUirs. 
dealep or ourselvc<). GKNIIINK M.XJKSTlC I'AllTS & 
TIJHKS. Write for Prices. G & G GENUINE MAJESTIC 
REFRIGERATOR & RADIO PARTS SERVICE. 5801 
Oickins Avenue. Chiiago, Illinois. 


|-6L6 TRANSFORMERS-! 

Thcae basic fully ahiclded units will enable you to 
ronatrurl the latest 6L6 Powrr Amiiliflcrj* 

utilizins Inverse feedback. Circuit diagram 8U|>pliecj. 

32-Watt Power Traniformer.S3.95 

Universal Output Transformer. 2-2S 

Input Push-pull Transformer. 1.9S 

First Filter Choke. 1.8S 

Second Filter Choke.7S 

Order front this tidt! 21 Hour Servicel 
special TRANSFORKTCftS PROfMPLTY BUILT TO 
ORDER—SEND SPECIFICATIONS FOR PRICES. 

INTERNATIONAL TRANSFORMER COMPANY 

S9 We^t 20th Street New York City 



li)i>ure.s coriwt permanent repair* for 
all an- cr-pusetl ctnitadi. and wherever 
dual and dirt affect moving parts 
Ideal for all-waVe switches. wire 
wtiuiid volume controls, etc. Easy to 
aT>ply. insures longer wear for parts 
Liihncaies eleciric motors, vacuum 
cle.nncrs. etc. Full sized ItoKle 35c 
from vour Radio Parts Jobber. If he 
cannot supply—WRITE for 
free circular complete line. 
GENERAL CEMENT MFC. 
CO.. Rockford, Illinois. 


RADIO ENGINEERING 



RCA Instituiet offer an Intensive course of high 
standard embracing all phases of Radio. Israel i- 
ral training with modern egulpiiient at New 
York and Clileam schools. Abu apeiiali/ed 
courses and Home Study iVHirsc!; under "Nti 
obligation'^ plan. Catalog Dept. RT-37. 


RCA INSTITUTES, Inc. 

75 Varick St.. New York 1154 Merchandise Mart, Chlcaflo 
Rteogniztd S’faitdard tn ^adto Inairuction Since 1909^ 



CLASSIFIED 

ADVERTISEMENTS 

Advertisements In this section are Inserted at the 
cost of twelve cents per word fur each Insertion - 
name, Initials and address each count as one wunl. 
Cash should accompany all rtassifled advertise¬ 
ments unless Placed by a recognized advertising 
agency. No less than ten words are airepted. 
Advertising fur the Sept.. 11137, issue 8hmild he 
recehi’d not later than Wednewlay. July 7. Ili37. 


__ _ _ DO GS_ 

TKURIKRS: Al/SO HCU/ riJRS. SHIP ANYWIUiUE. 
Hob T ntltl. Dallas, 'l’e.vas. 

_RADIO ^ 

riL\S.S|S. iTAHIXETS; PilllTAlH.K CASKS. PANEI S. 
Shielillng. It.ichs. Send for eirenlar. R. Jl. L>'nrli Mfg. 
I .. i>7ii Camulus. I.<>s .\nseles. i*.iilf. 


gtiiittiiiuiMiiiimiiiiumiimiitiniimMiiiiiiiimuMiiiiMiMiiimiiMiiiimiiini^^ 


I OVER 1,500 I 

I RADIO SERVICE MEN I 
I ARE ALREADY USING f 
I VOLUME 7 OF THE I 
I OFFICIAL RADIO I 
I SERVICE MANUAL— f 

I See Page 67 for Details! | 


.^iniiiiiiiiimimniiiiifiMinimiimiimiiimHiiMiiiiiiiiMiiniiiiiiiiiiiiiHiiiiiiiil 


NEW SPECIAL-SERVICE TUBES 

(Continued front page 78) 


ready application in the amplifier and oscillator 
circuits of U.-ll.F. television transmitters. 

Both the HH7 ainl the ><S8 are new developments 
by RCA Kadiotron. 

24XH or 2-In. cathode-ray tube. A now tube 
desiBiied for visual analysis of electrical wave- 
form.s which is expected by some technicians to 
replace the 1-in. C.-R. tube has just made its 
appearance. This tube is of the hijrh-vacuum 
type having 4 electriisUitic deflectinK plates, two 
of which are common. It is housiMl in a i^laas 
envelope 7'’s ins. hmi; and having a full 2-in. 
fluorescent sen^en. The heater voltage is 6.3 V, 
An octal type base is used in ita construction so 
that it can replate the type 913 where space 
permits. The 2ntl-anode opcratt*s on a voltai?e 
of 300 to 600 V. 

(Description prepartnl from technical data sup¬ 
plied by the *mantifaclurer.) 

24 XH Characteristics 


Heater Voltaire (A.C. or D.C.) .6.3 V. 

Heater Current .0.6-A. 

Maximum Ratinye 

Hiirh-voltase Electrode (anode No. 2) 600 max. V, 

Focus Electrode (anode No. 1) .300 max. V. 

(irid Voltaire .’.Never Positive 

Grit! Voltage for Current Cut-ofT-600 approx. V. 
Power per Sq. Cm. of Screen 10 max. Milliwatts 
Typical Operating Conditioua 
Anode No. 2 Voltage 400 500 600 V. 

Anode No. 1 Voltage 80 100 120 V. 


Grid Voltage Adjtisted for Suitable Spot 

Dcjiection Seunitii'it>j 

Plates Di ami D:; 0.21- 0.17- 0.1 l-mm./V. D.C. 

Plates Da and D« 0.23- 0.19- 0.16-mm./V. D.C. 

KK42 battery triode. The Raytheon Prodiicti»m 
Corp. has recently introduced 2 new tubes hav¬ 
ing small-size envelopes and economical fdameut 
requirements for operation In the small meteoro¬ 
logical hall€H)ns which have recently bec<»mi« the 
vogue in weather men’s circles. These tubes have 
filaments which draw the usual 60 ma. but which 
require only 1.5 V. (as compared to the previous 
minimum of 2 V.), so that very small dry cells 
can be used for the filament supply for the re¬ 
quired number of hours during which the trans¬ 
mitter in the balloon is intended to function. 


The first tube a triode enclosed in a special 
glas.s envelope, having characteristics similar to 
the oUl, type 30 tul>e, with the exception of the 
filament. This tube is a prolific generator of 
R.F. currents in the ultra-high frequency range. 

KK43 battery twin-triude. This second tube 
is also houseil in the cylindrical glass envelope 
which encloses the RK-42, but this tube contains 
2 identical sets of triode elements with a single 
filament. This construction permits more elab¬ 
orate transmitter circuits in the balloon etpiip- 
mciit with very little additional *'B" drain and 
the .same filament requirements as the RK42. 

While these tubes are not likely to become 
very popular in receiver design, they offer possi¬ 
bilities in the design of light, small-space port¬ 
able receivers for vacation and camp use. 

(General Electric Tubes. Within the past month 
the General Klectrie Co., which sponsoretl the 
design of the metal series of tubes and subso¬ 
il uently maniifartured a line of such tubes, has 
announced the introduction, on the American 
market, of a complete line of 103 glass tubes to 
.snpidenient the 19 types of meUd tubes which 
they previously made. 

By carefully surveying the new-ordor and re- 
placemen t-ortler market, before bringing out 
these new tubes. G. E. was able to avoid the 
manufacture and stocking of types for which 
there was no call, thus reducing their engineer¬ 
ing, manufacturing and .sales costs. 

New RCA TuiiM. It has been rumonsl that 
RCA Raditdron Is working on a new 2-in. 
cathode-ray o.>4cilloscope tube. 

Another rumor concerning RCA Radiotron 
laboratories intimates a new type of acorn 
high-frequency tube having a direct filament, 
in.stead of the inilirect heater cathode of the 
951. 955 and 956 types, which will permit those 
tubes t<J be usetl for meteorological wi>rk, is in 
the offing. The rumor is not specific as to whether 
the new tube will be a triode or a pentode. 

The above few sample tube.s will show what 
is being done in the tul>e development laboratories 
of various lube manufacturers to improve the 
radio art and jiermit betU'r radio communication 
on higher ami higher frtiiuencies to be carried 
on. They will demonstrate to the reader the truth 
of the assertuins made in the opening paragraphs. 

•Name of manufacturer will be supplied upon 
receipt of a stamped and self-addressed envelope. 


THE ART OF TELEVISION MAKE-UP 

(Continued from page 90) 


eyelashes may be black. 

This ciiriinis make-up provides all the essential 
colors which respond to the photosensitive 
radiations of the vDual speetnim. 

Bec’auso of previous luck of knowledge in 
this fiekl, an oiit-of-the-ordinary phenomenon 
was obvserveil, recently in Farts, where, upon 
the occa.‘<ion of an experiment effe<-N*<l with 
Zworykin’s Iconoscope, the images of a few 
ballet daneers. l>e<-ause of the Parliciilar sensi¬ 
tivity of the tube to infrared radiation.'^, iip- 
pearoil entirely denudinl on the screens of the 
receivers ! 

This cannot happen again. Ih^cjiusc science ha.s 
already proviiKnl a remedy, .so that from now on, 
no more surprist's such as this, will occur. 

It i.s of interest to note, further, that not all 
persons are eipially ailaptiMl t«> bo televistnl. The 
best subje<'ta setm to be those with marked 
lineament- ami rounded rontours. 

(T'nis article has been translated and re¬ 
printed, by special perrnis-:inn I>r. L. deFeo, 
from Cinema magazine, lior.ie, Italy. 

It i.s reproibictnl here t«> give some general 
idea as to the make-up nxiuircments. However, 
if we consider the atrict letter of modern make-up 
for televLsion we find that the somewhat exsig- 
gerated coloring suggested aliove may now be 
mt>dified with iniprovctl results. Thus, onlinary 
paucftro/uafic (or all-colors I shmlcs of pale 
<*range. red ami brown—just as used in movie 
make-up—are employed. 

At present, firoper studio lighting for 
v i.s ion purposes demand.s 50 per cent imire light 
than is u.':e<l on the Hollywouil movie lots! The 
terrific heat that ordinarily wouki result, and 
thus caii.'-e havoc with make-up (and which in 
the earlier dtiys of television often did produce 
such dis«-<incerting effects as beads of perspira¬ 
tion!!, has been circumvented by placing in 


front of the apotlighU spetdai glass filters that 
check the heat intensity without dctnictiiig 
from the light intensity; and by using air-condi¬ 
tioning e<iuipment to keep the studio cool. 

In general, a No. 1 re<inirement Ls the abtliiy 
to "tiike a good picture.” acconling ti> a recent 
broadcaster on the ’'Highlights of lUilIywootl” 
pnigram. The cameraman calls it being "phobi- 
genic.” You will recall how some people whom 
you W4iiihl term ”go»id looking" never seem to 
“take a go«Hl photograph,” while, other people 
who seem to be downright homely come through 
in A-1 order, when photographed. It’s jiLSt one 
of thi>sc things—but whether you are born with 
it. or whether ynu aren’t, the make-up man ean 
do much in making you over to liN>k ^’iiaturaf* 
to the televisor (television camera).— Editor) 


BUILD THE RADIO-CRAFT 
1937 CAR-RADIO RECEIVER 

(Continued from page 84) 

article "The ABC of A.F.C." in the March. 1037, 
i4stK‘ of Radvo-Craft for further explaiiatinii of 
essential A.F.C. action). The A.F.C. is conlined 
t4i the broadcast band nlom‘, as it is neither 
4*ffe4*tive nor desirable on the higher frc4|4jeii4*y 
bands. 

This Bet is without any a4ic8ti4)n of a 4loul)t 
the most advanced an4l unusual design yet 
4>ff4‘rod for exact repnahjctuin to the experi¬ 
mental constructor and the professional custom 
set-builder, ami any data necessary to proper 
building and ap]>lication will be gladly given to 
any reailer proft*ssing a sincere desire t4) d 4 “- 
vel(q> one like it. either for his own use or 
for custom sale. 


Please Sag That You Saw It in Radio-Craft 
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EXPERIMENTAL HIGH-FIDELITY TELEVISION 

(Continued /rowi jtagc «6) 


eflTirient lu'ht M>iir<-e. a.-< the subject of fluo- 
rt*sc<>iire still withholds many of its secrets from 
mankind. 

STUMBLING BLOCKS 

other things that have to be accomplished 
before commercial television becomes a reality 
an*: 

(1) Kndorsement by the Fe<leral Communica¬ 
tions Commission of television standards and 
the issuance of commercial licenses for trans¬ 
mission in the ultra-high fre<juency bund suit¬ 
able for television. 

(2) More complete coverage of the Unile<l 
Slates than is obtained by a few transmitters 
having limited ranges averaging 2r> miles. 

(3) Sources of programs—interesting pro¬ 
grams will have to be developed. Television re- 
<iiiires more in the way of costumes, rehejirsais 
and pn»pertie« than any other known form of 
entertainment. 

(4) A rtsluclion in the cost of television re¬ 
ceivers. Homo receivers pro<lucing pictures of 
a (Uiality ^uial to home movies and much smaller 
in size will prnhably cost mtjre than most of 
us care to pay. In Knglaml there is no rush to 
buy t»*levision receivers now selling from $500 
to $«00. 

Engineer N. S. Bean, in charge of the tele¬ 
vision receiver laboratory, who assisted Mr. 
Murray with the demonstrations, mentioned that 
a special antenna installation on the roof of the 
Institute wa.s necessary because of the extremely 
K<*vere conditions of interference from auto- 
m<ibilc ignition and nearby electrical e<iuii)ment. 
otherwise satisfactory pictures would not have 
been possible. 

The first public showing of Phtlco's television 
system which occurre<l at Franklin Institute was 
followed by the first large-scale demonstration 
of this high-fidelity system, at the Germantown 
(Pa.) Cricket ('lub, in February. Television 
receivers installe<l in the ballroom of the club 
repriidiu'cil 441-line, and 441-line compared to 
34.'5-linc, television tran.smi8sions from the trans¬ 
mitter locate<’ 3 miles away. The image area 
was about 1% x 10 ins.; and was vicwetl by 
about 100 *i<»okers-in.*’ The ordinary viewing 
distance was 5 ft. 

••WHEN WILL WE HAVE TELEVISION?'* 

At this demonstration, Sayre M. Ramsdell, 
vice-presulent of the company, made the follow¬ 
ing remarks. 

'■Two questions naturally will arise in your 
minds, and I may as well anticipate them and 
give you my views upon them at the outset. 

“The first is:—Will television supersede sound 
broadcasting? My answer to that. Is, most 
positively not. Each has its own field and func¬ 
tion, and sound broadcasting will continue t<i 
occupy its important place in the home. 

“Tho sectind is:—When will we have tele¬ 
vision ? On this point I will venture no predic¬ 
tion as to lime. Certain things must be accom¬ 
plished before it can become generally used. 
These things are:— 

“(1) Technical standards for television trans¬ 
mission will have to be approved by the Federal 
Communications Commission so that any re¬ 
ceiver will receive froin any tran.smitter within 
range. 

“(2) The present limited range of television, 
averaging about 25 miles, will have to be in- 
crejised. Key cities, such as New York, !*hila- 
<lelphia. Sun Francisco, IbkSton, Washingtiin 
will have televisitm first. 

”(3) Before we have commercial tedevu^ion, 
the Government will have !»i issue commercial 
licenses suitable for television, that is in the 
42-yO m<*gacycle band. 

“(4) A stiurce of programs will have to be 
developed. In putting on a short sketch by 
television more in re<|iiircd in the way of cos¬ 
tumes, rehearsal and stage properties than for 
any known entertainment field. Actors ii«) longer 
can read their scripts. Both appearance and 
voice are necet>.sary for the television star. The 
problem of giving the American people tele¬ 
vision programs 3'»r> days of the year assumes 
staggering proportions, so far us personal energy 
and finances are c»»nccrne<l. 

”(5) Kciluction in the cost of television re¬ 
ceivers.” 

HOW TO TUNE FOR W3XE 

The technician may desire refresh 

his memory coiiceriiiiig the .standards of tele¬ 


vision operation by station W3XE. The niimher 
of lines is 441 ; frame fretpiency, 3(t per second : 
field frwiuency, fiO per second. intcrlacc<l ; aspect 
ratio, 4:3; polarity of trunsmi.'ssion. negative: 
synchronizing, amplitude selection (In connec¬ 
tion with the “narrow vertical” synchronizing 
impulse). Sound—54 me.; video—49 me. 

In conclusion, we can do no better than reprint 
(below) a prognostication made by Mr. Murray 
at Franklin Institute. 

A forecast of what 1937 hokls for television 
may be made at this time. Field tests will con¬ 
tinue. The peculiarities of ultra-high freouency 
waves will be further explored and service areas 
more definitely determined. Leading experiment¬ 
ers will change their transmitting etpiipmenl to 
conform with the RMA Television Standards. 
This means, among other characteristics, 441 
lines. Experimental receivers will be improvetl, 
simplified; costs will be somewhat re<luced, 
nnaking the jirice nearer what the man-in-lhe- 
street can pay when commercial television ar¬ 
rives. Some improvement in picture size and 
brightness may be expecte<l. Experiments in 
television relaying will be initiated, that is, 
images from the athletic fiekl will be relayed 
to the main broadcasting station for rebroudeast. 
Research will continue in the various laboratories 
with unabated vigor. The search for new and 
better ways of flashing pictures into the home 
will be broadened and intensified. The re.sult 
might be an entirely new method of producing 
this modern miracle. 


SERVICING 

QUESTIONS & ANSWERS 

(Continued from vatjc 89 ) 

DISTORTION—PHILCO 611 

(IH) Vincent Collari, New York City 

(Q.) 1 have use<l a Bhilco model 611 receiver 
for about 7 months with very g<M>d results. 
Lately, after the set is on a while it sounds 
distorted. What wouUI you advise me to do tii 
correct this? 

(A.) The first thing to iln ia to rcpluce the 
power amplifier type 43 tube. This is the most 
common cause for distortion in your receiver, 
and will probably remeily your condition. 


SET DEAD 

(19) Frank Blanco. Bckskill, N. Y. 

(Q.) My Emerson model 102 receiver stopped 
completely. I noticeil that the type 80 tube be¬ 
came retl hot before it <tuit. A few weeks prior 
to its going haywire a loud hum was heard and 
.seemed to be getting loiuler. Please advise me how 
to solve this trouble. 

(A.) When the plates of the rectifier 80 tube 
became re<l hot, this iiidicateil that your trouble 
lies in a shtirte<l filter coiiden.ser. and inciileiitally 
the lowering of capacity of these condensers 
below their rated capacity, w;is the chief reason 
for hum. When you replace lhe.se filter conden¬ 
sers use two 10-mf., 600-V. units. See Fig Q.19. 


SPARKING IN CHASSIS 

(20) Mark Rainer, Plainfield, N. J. 

(W.) I own a Stromberg-Carlson model 64 
receiver and wish to ask the rea.son for occa¬ 
sional spark.s that seem to emanate from a 
small biix in the rear of the set. At tinie.s an 
awful oilor can be detecteil. IMease advise the 
remedy. 

(A.) The <■aase t»f b«ilh the odor and sparks 
in your chassis can be traced to a l.;{-mf. con¬ 
denser which is hoiisetl together with the input 
unit. By removing the chassis you will observe 
7 leads leading out of this unit. The 2 green 
leads are the eonneclions t<i the l.:{-mf. con¬ 
denser. It is only necessary to cut these green 
leails and ad<l another foiiden.ser of the same 
value. By doing this your trouble will be al¬ 
leviated. See Fig. Q.2o. 


((^u€?stiotis aildressi^d to the SERVICING 
QUESTIONS AND A.NSWEKS department are 
answered within 4S hour.s. When “stuck” by a 
job, write to this department for tiost-haste in- 
forniation.) 



Profits from Those Tough Ones 


You can't give your customers their money's 
worth and make profits from those '’hard- 
to-fix" radio repair jobs without good 
equipment and knowledge of modern 
methods. 

Competent authorities estimate 34,000,000 
radio sets will be in use during this summer. 

Be prepared to get your share of 
the profits from servicing these re¬ 
ceivers by using the BEST equipment 
available — C-B instruments. 



MODEL 88 

Vacuum-Tube Voltmeter 

Invaluable for automatic frequency control 
adjustments, gain and impedance measure¬ 
ments, checking oscillator stages, amplifier 
performance, and other difficult measuring 
problems. MODEL 88 Vacuum-Tube Volt¬ 
meter, complete .$45.50 

Use the C-B Easy Payment Plan—only $5.50 
down and ten monthly payments of $4.57. 


Free 

Write for our new technical bulletin 


I 


NSTRUMENm 


f THE 


.OPICS 


rOR THE USERS OF EL^ TROf 

telling all about the 

«IC INSTRUMENTS | H ■ 1 

J 

Vacuum-Tube Volt- 

meter and what it does. 

Mail Coupon Now 

Please send additional 

information on the 

MODEL 88 Vacuum-Tube 

Voltmeter. 

Name . 


Address 


City. 





im W, I9»h St., Chicago, III, 


Please Say That You Satv It in RADiO-CRAtT 
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*21" 

Semi-Ballast Tube Tester 

Has Filament Selector return Switch that allows fila- 
tnrnt to Ik? Placed on any one of 8 tul>e elemental 
Tube elements terminate throuffh 8 tOftKle switches, 
which In connection with filament selector allows 
extreme flexibility, as any and all points are Instant¬ 
ly available for test. NEON short and leaka^ test 
Nvliile tube ts ♦•hot,'* Visual teat on 
rf®!* *®*‘ rcsisUnce o|)cn elements. 

LINE VOLTAGE reituiatlon fay II imUt 
tap switch and readinit on meter. New 
8EMI-BALLAST circuit allows even and 
correct tube readings. Weak tut>es driven 
well back into biid area and i;ood tul>es 
read at one twlnt In GOOD section. 

Sloldn^ tyi>e wood case. Etched metal 
panel. CAff BE ADAITED TO TEST 
BATTERY TITHES WHERE POWER IS 
NOT AVAILABLE. Full charts included. 

iO DAY TRIAL 

A guaranteed Tryout for 10 days and If not 
satisfied your money promptly refunded. Shlpplntr 
wt. 15 lbs. Net to service men and dealers 921.75 
1- O.B. Memphis. 

L&L ELECTRIC CO.,’S» 



P. A. is our business!'^ 

Your business is to o6tain the best in 

AMPLIFIERS and P. A. Equipment 

FREE CATALOG contains the sreatest 
values ever offered. Consult us on your P.A. 
Problems, without oblisration. 

Amplitone Products Company 

135 LIBERTY ST. NEW YORK. N. Y. 




SOUND RECORDJNO 
TALKING PICrURf PROiECTION 
TFLEVIStON-ftADiO 


Master U^lnlntr courses qualify you for Ifood Jnbs. 

Newest equipment. Estah- 
lished 1905. Fjirn ro«>m and t*oard white learnInir. 
C oarh K R faro allowod to 1 A. Wrllo t^r FRVP 
BOOK. Address in,.i. 8-RC. 4000 ^ :ni:SnS St 


NATIQNAl SCHttOLS-^^i.^^ 





30 DAYS TRIAL 


Radios Off! 

Buy direct. New tine of XEPHVR 
WORLD-WIDE all-clectric. bat¬ 
tery and auto radios. 5 to 15 
tubes. All latest features. Buy 
at WHOLESALE PRICES. MONEY- 
BACK GUARANTEE. Earn extra 
money with our Agent-User 
Plan. Write for FREE CATA¬ 
LOGUE. 

ZEPHYR RADIO COMPANY 

13141 HmIIIm An. DftNil. Mlcblpn 


UE OUR AGENT! 

BIG PROFITS FOR RADIO MEN 

P.A. Sail pur eompletn fins of 16 MM ind 

BARGAIN 35 MM motion picture equipment for 
LISTS theatres, institutions, elubs and home 
SENT us«- We have everything. Tremendous 

FREE I liberal profits. Write TODAY. 

^ n ^ rriPP 636 -Ra Eleventh Ave..N.Y.C. 

CABLE^SOSOUND. N.Y. 


BOiLD IT VOIIRSELF 


Too Qui build tbii 
Trailer with ordinary 
tools easily from our 
step-by-step constructional 

•beets and large sized blueprints.'_ 

FluMt desisnsd 7rsilsr is exiiteucs. alssM 4. Toilst. Shower. EleO- 
CrJ« Lisht. ate. 

6sts 7S% of ths ooet by buildiae it yourself. Sood 25o for plaas i 
sheet. itluslrstioiM sad details 



TNC PLAN SHOP, 910 Palmolive BMe. 


Chicago, I 



I JOHN F. riper, PMblKh^ ,i.'y 
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Fig. 2. Schematic circuit of the potentiometer voltmeter. 
Please Say That You Saw It in Radio-Crapt 


THE POTENTIOMETER VOLTMETER— 
A NEW SERVICE TOOL 

(Continued from page 94) 


made to determine with a conventional voltmeter 
the voltasres in portions of these networks, not 
only is the voltage observed incorrect due to the 
loading effect of the meter, but in too many cases 
the act of connecting the voltmeter so disturbs 
conditions within the circuit as to make all 
observations of voltage or current valueless. 

To appreciate the extent of these disturbances 
it is Only necessary to consider two typical 
examples involving two opposite sources of error. 

CONSTANT-CURRENT CIRCUITS 

In Fig. lA is shown a typical case of measure¬ 
ment where constant current is involved. It is 
assumed that in a portion. A-B, of a circuit 
the current is limited to substantially a constant 
value of 20 microamperes by high impedances 
elsewhere in the circuit, such as the plate circuit 
of a vacuum tube or current limiting resistors. 

From 0hm*8 Law it is seen that the voltage 
developed across the 0.1-meg. resistor R will be 
2 V. However, if an attempt is made to measure 
this voltage with a voltmeter having a range of 
10 V. full-scale and a sensitivity 1,000 ohms/volt, 
the meter will constitute a shunt of 10,000 ohms 
in parallel with R. From the formula for the 
cgfuivolent resistance of parallel resistors: 

rl X r2 10,000 X 100,000 
R =-= - - — 9,090 ohms 

rl + r2 10,000 + 100,000 

Thus the resistance between A and B has been 
reduced from 0.1-meg. to 9,090 ohms, and again 
from Ohm’s Law with a current of 20 micro¬ 
amperes the voltage will be 0.182-V. which is 
less than 10 per cent of the actual voltage before 
the meter was connected. 

It is apparent that if the resistance of the 
meter U increased to a higher value the error 
will be reduced. It is interesting to calculate 
the results with meters having resistances of 
20,000 ohms/volt and 100,000 ohms/volt. In the 
first case the meter resistance will be 0.2-meg., 
the equivalent resistance of the parallel circuit 
66,666 ohms, and the voltage with the meter 
connected will be 1.33 V. The error is 33 per 
cent. At 100,000 ohma/volt the resistance of the 
meter on the 10 V. range becomes 1 meg., the 
equivalent resistance of the meter in parallel 
with U is now 90,900 ohms and the voltage in¬ 
dicated will be 1.82 V. The error in this case 
is 10 per cent. Further analysis will show that 
however high the meter resistance is made, an 
error still remains. Besides, meters having a 
resistance of 100.000 oh ms/volt or higher are 
quite expensive and very delicate and are not 
adaptable to the requirements of a radio service 
tester. 

CONSTANT-VOLTAGE CIRCUITS 

Now consider the opposite condition: a fixed 


voltage in series with a resistor. Figure IB 
illustrates such a case. A constant potential of 
100 V. is applied across Points A and B in 
series with resistor R of 0.1-meg, If a voltmeter 
having a range of 100 V, full-scale at 1.000 
ohms/volt is connected across A-B, the combina¬ 
tion of the resistor R and the resistance of the 
meter Rm, which in this case is 0.1-meg., will 
constitute a voltage-divider network across the 
voltage E. Since the same current will flow 
through both the meter and the resistor R, the 
voltages developed across each will be directly 
proportional to the ratio of their resistances. In 
this case the resistances are equal and there 
will be 50 V, across each. The meter will indicate 
only the voltage across its terminals which is 
just 50 per cent of the voltage present before 
the meter was connected. 

If the meter r^istance is increased to 20.000 
ohms/volt. as before, the accuracy is improved. 
At 20.000 ohms/volt the meter resistance in 
Pig. IB becomes 2 megs, and the voltage across 
the meter is 95.2 V. The error is 4.8 per cent. 
If the meter resistance is increased to 100.000 
ohms/volt the error is reduced to 1 per cent- 

Circuits encountered in a receiver will usually 
be a combination of those used in the two ex¬ 
amples above and may be reduced to the circuit 
shown in Fig. IC. Calculation of the effect of 
the meter in such a circuit becomes involved 
and, as mentioned before, the disturbing of one 
voltage often so unbalances the entire circuit 
that operating conditions are changed to such 
an extent that all observations are valuelese. 
Figure ID illustrates a typical A.V.C. circuit, 
and Fig. IE an A.F.C. circuit. If a conventional 
voltmeter of any commercial resistance is con¬ 
nected at any of the points indicated on the 
diagram inaccuracies of readings and circuit dis¬ 
turbances will result. However, it will be noticed 
in the examples given, that, as the meter re¬ 
sistance is increased the effect on the circuit and 
the resulting errors are decreased. From this it 
would appear that as the meter resistance ap^ 
pToaches infinity the cumulative errors will reduce 
to zero. This is exactly what happens. The 
problem then is to build a meter which has an 
infinite resistance and will draw no current 
from the circuit to which it is connected. 

POTENTIOMETER METHOD OF 
VOLTAGE MEASUREMENT 

The “Potentiometer method” of voltage 
measurement has long been recognized as the 
only accurate method of measuring voltages in 
the cases illustrated in the above examples. 
Heretofore, potentiometers have been available 
Commercially only in the form of extremely 
accurate laboratory instruments which required 
rather complicated and tedious adjustments. 

The instrument shown in the photograph, 
which will be described, is based on the principle 
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of the iiolenl omettT and includos many of ita 
advantaprcM hut is very simiplc to operate. The 
fiuulumental t ircuit of the potentiometer volt¬ 
meter u shown in Fitr. IF. The meiisuriiiK sys¬ 
tem consists <if a Knlvanometer (I. a voltmtlcr 
VM.. and a source of variable voltavro K2 con¬ 
nected a.s shown. It Ls shown connected h) 
measure voltatrc in a network such as was 
shown in Fiy. IC, which consists of a source 
of unknown viiltaye K and resistors R1 and 
H2. Voltage is Ut he mcasuretl l>ctween A and Ih 

The ippcralion of the system fnpm Fig. IF is 
as fi»l)ows. When the potent iomcler voltm«‘U*r 
is connoctc<l across A-H with the pushhutton 
switch S open, the voltago ac-ross !t2 will cause 
a current to flow through the galvanometer (• 
and the voltmeter VM whi h will b<‘ indicated 
by (I. Now, if switch S is closed and the volt;ige 
E2 Is gradually increased, the potential across 
the galvanometer from A to C will, at aJl 
times, be etiual to the dilTerence between the 
potential across the points A-lt and the potential 
of E2. If the potential at A-It is higher than 
E2 the current through G will be from left to 
right, and will be so indicated. If K2 is higher 
than A-U the current flow will reverse direction. 
When A-B and E2 are exactly ecpial there will 
be no flow of current through the galvanometer 
and the voltmeter VM. measuring the potential 
of E2 will grve an indirect but exact reading 
of the potential A-B. More important still, aince 
the reading is taken at the time that the 
galvanometer indicates no current is flowing to 
or from A-B the potentiometer voltmeter pre¬ 
sents an infinite resistance in parallel with 
A-B and there is no disturbance of circuit con¬ 
ditions. 

If the voltmeter VM., which, incidentally, 
need not be of high resistance, is provided with 



Fig. B 


Behind-the-panel view showing the arrangement of 
parts and wiring. At A, meter; B, power transformer; 
C, 6C5 tube used as rectifier; D, potentiometer for 
controlling balancing voltage; E, filter choke; F, 
ohmmeter and capacity meter adjusting rheostat; 
G, resistor subpanel, carrying the wire-wound re¬ 
sistance voltmeter; K, rotary switch, (volts, ma., 
capacity, etc.). 


HOW TO ADD A 2.IN. C.-R. 
TUBE TO THE RADIO-CRAFT 
MIDGET OSCILLOSCOPE 

(Continued from pttfje 90) 

Since the new tube w about twice as sensitive 
as the yi3, a pattern which will cover the 
screen on Ih^ latter will cover that of the 24XH 
so that again no changes arc re<|uired, and a 
simple substitution will suflTue. 

All parts of the original "gun" except the 
actual tubing itself may be reemployed. A new 
piece of steel tube H 3, I ins. long by 2*4 ina- 
diii. will be needed. Stwl «ir iron tubing is re- 
nuired since the 21X11 not .shielde^l as Is the 
91:1 and is very sen.sitive t«) extern.al fiebl.s. a 
characteristic common to all cathodu-ray tubes 
of the glass bulb tyi>e. 

The tubing is cut to si'/.e, the ends snuwthed 
and the necessary holes drilled. The same type 
of s(K‘ket a.s used originally is ncetlcd. This 
consists of an aluminum cup about 1 ius. in 
dia. and %-in high in which the socket is mount- 
c<l. The 80 ck«‘t is removable and the small tongue 
in the socker hole must be liled-ofT so that the 
socket may be tiiriitsl. This aliows the tube to 
he revoIve<l so that the piitlern may be nligne<l 
correctly. The socket should be place<l so that 
the grtM>ve in the center hole is uppermost. Any 
slight variations in tubes may then be corrected 


several ranges and the v<iltage E2 is made 
variable to cover all those ranges, the sy.<tem 
i.> e<iually accurate and pre.<ciit.H an infinite 
resistance to the voltage being njcasured on any 
«jf tJiese ranges. The accuracy of the measure¬ 
ments is dependent only on the accuracy of the 
voltmeter VM., the sensitivity of the galvanom¬ 
eter and the care with which the circuit is 
h.'ilanced. Unlike the vacuum-tube voltmeter, as 
the term is generally used, this system draws no 
current on any range ; i.** uusifTcctecl by varying 
line or buttery voUm to ; and, the calibration 
is nut dislurbed hy changing of tubes. 

This circuit, subslatitialiy as shown, is in- 
corporate<l in a c<*mmerciall.v-avail:ible nidio-set 
tester. By a simple switching arrangement the 
one meter is made It) serve as both the galvanom¬ 
eter anti the voltmeter. A schematic circuit 
of the no-current voltmeter portion of the in¬ 
strument is shown in Fig. IG. 

In addition to the potentiometer-type no¬ 
current voltmeter, this (Model 1U00) instrument 
regains all the features of the stanilard radio 
set tester. These in<'lude precise mea.surement «»f 
I).C. and A.C. volts at 1000 ohms, volt, with 
ranges of 0/10 50./250/500/ and, 1.000 V. A.C. 
voltages are measured by an exclusively-<lesigiietl 
rectifier meter circuit which gives a simple and 
easily-read scale. Milliampere ranges of 
0/l/r)/.50/ and. 50(1 ma., both A.C. and D.C.. are 
available. Complete coverage of resistance meas¬ 
urement is assurc<l by a 5-range ohmmeter cover¬ 
ing from 0.1-ohm. to 10 meg.s. Capacity, both 
paper and electrolytic types, can be measured 
frtim 100 mmf. to 200 mf. with a high degree of 
accuracy. All measuring circuits are brought out 
to a bank of pin-jacks clearly marked and 
grouped! around the master switch in a uniciue 
arrangement which indicates, at a glance, the 
proper jacks to u.‘!e for each type of measure¬ 
ment. 

Bower for the capacity m<ter and the no¬ 
current voltmeter as w’cll as th.- highest range 
of the ohmmeter is obtained from the llO V. 
A.C. line. Figure A show’x the outward appear¬ 
ance of the in.-=trument. The panel and meter 
case are of w’alniit bakclite with designations 
anti trim in gold veriemme. Sw’itch and rheostat 
control knobs arc of harmonizing bakelitc. The 
instrument is housed in a rubbed wootl walnut 
finhih carrying ca^e of small tlimcnsions and 
light weight for portability. Data and tube 

base charts are located in the cover. 

This instrument covers all the tii'cds of meter¬ 
ing eciuipment of the motiern radio service pro¬ 
fession, including the mca.*surement of voltages 
at any point in a radio receiver without <lis- 
turbing the operating conditions. This last feature 
will undoubtedly prove of great practical value 
to the busy Service Man. 

Our Information Bureau will gladljf suppltt 
manufacturers* names and addresses of any items 
mentioned in HADIO-CHAFT. Blcasc enclose a 
stamped and self-addressid envelope. 


by rotating the latter slightly after it has been 
connc»cted and is in operation. 

The aluminum socket cup may bo held with 
3 screws, placing washers between the cup an<l 
the tubing so that a firm fit will result. A pii*ce 
of 3/16-in. bakelite may be turned to n close 
fit for the rear of the tubing. This about fin¬ 
ishes the job except for coating the tubing in¬ 
side and out with flat-black enamel. When this 
dries, pads of felt may be put in the front cml 
so that the 24XH will be* held aw'ay fr<jm the 
walls. 

This mount and the new tube will be found 
Ui greatly increase the u.sefidness of the original 
instrument an<l if pr«iperly interchanged with 
the 1)13, a truly versatile apparatus wdll result. 


"R.-C." STAFF CHANGES 

C. W. Palmer, formerly Technical Edi¬ 
tor of llitdio-Craft magazine, ha.s juinctl 
the engineering .-stafT of the We.*itern Elec¬ 
tric Co. Itudio^Craft joins with the many 
friends he has made in wishing him suc¬ 
cess. lie is suet coded by N. H. Lessem 
whose name is familiar to liadio-Crafl 
readers. 
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nder the TUNG-SOL CON¬ 


SIGNMENT PLAN more than 


8000 dealers and service or¬ 
ganizations in the United 
States are drawing daily divi¬ 
dends from every tube sale... 

I without tying up their capital 
in stocks. 

They have no investment 
. . . yet they carry adequate 
stocks with no fear of loss 
from obsolete numbers. 

Tung-Sol retailer partners 
simply keep the profits and 
remit the cost price after the 
j sales have been made. 

Dealers who can qualify 
for this attractive partnership 
may still se- 
I cure a Tung- 

I 

I Sol agency. 

Write for the 
name of your 
nearest 
wholesaler. 

TUNG-SOL 

^oru2,-|’Laur radioSuj>^ 

TUNG-SOL LAMP WORKS INC. 

Radio Tube Division 

SALES OFFICES: Atlanta, Boston. Charlotte. 
Cleveland, Chicago, Dallas. Detroit. Kansas 
City, Los Angeles, New York. 

General Office: Newark. N. J, 



Please Say That You Saiv It in Radio-Craft 
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Our New Address 

GRENPARK COMPANY 

1229 I’ARK ROW BLDG. 
NEW YORK, H.y. 


■ RADIO MEN always need nccos^sories for 
the service liench or kit. Here are a few 
tools which come in handy for any repair 
job. On just one or two service jobs you'll be 
repaid their nominal cost. 

FLEXIBLE SHAFT SCREWDRIVER 

Use this FLEXIBLE SHAFT SCREWDRIVER— 
the screwdriver that actually iroes around a cor¬ 
ner—in your service work. It reaches many awk¬ 
ward places where a screw cannot be reachc<l by 
a straight or offset driver. Has a thousand and 
one uses- -ideal for repairint; radios, 
refriprerators, automobiles, oil burners, l|| 

machinery, shop equipment, electrical IIJ B 

appliances, vacuum 
cleaners, marine 
equipment, household 
lobs, etc. The FLEX- 
I « L E SHAFT 
SCREWDUVER has 
a shaft of laminated 
steel wire—tempered 
steel blade *— chrom¬ 
ium-plated fittings— 
fluted, hard - wooden 
handle - length 
overall 8*. 

PRICE. 

POSTPAID 


$100 





r.RENPARK COMPANY RC-87 

1229 PARK ROW BLDC., New York, N. Y. 
Gentlemen; fCnolosi'd you will find iny remitUciro 

of $.fur which Please semi me. 1X)ST- 

r.\n>. tho eauipiiiciit indicated by the (TOSS (X) 
hcloiv: 

( ) FLEXIBLE SHAFT 

SCREWDRIVER <S $1.00 

( ) FLEXIBLE DRIVE SOCKET SET @ $3.00 

( ) COMBINATION SET (Serewdriver 

and Socket Set) @ $3.50 

( ) SHOCK-PROOF SCREWDRIVERS @ 

$1.50 per set (Set of four) 


Name .. 
Address 
City .... 


FLEXIBLE DRIVE SOCKET SET 

The most practical WN’kot set ever developed fi>r radio 
work—Ideal for “hard-to* get-at-places.” Set consists »>f 
ItY' Flexible l>Tivo with six <0) removuldo sockets liuviiig 
hex openings In the following sl/.es: 

3, Id" J/i" 5/i(}' 3/3' :/ia' 1/2' 

The FLE.XIBLK nillVK SimTvRT SKT 
is similar In con<.-triirllnii to (he screw- 


SHOCK-PROOF SCREWDRIVERS 

The lijirat set of shock- 
nnurf screwdrivers avail- 
ahie for radio men—(Ids 
set of four (4) screw¬ 
drivers has transiKuent. 
utd)rcakahle. sln>ck-Proof 
hiiiulles. and is etiuipped 
with t o rn p e r o d steel 
blades. Hlade si/.is are: 
A 5' X '4' It—r X 3/lfi' 
C- 3'x3/nr D—L>'x>^'. 
Set of four (1) _ _ 
scr owdr IVe r s. \ 4 CIl 
PlllCK. 

POSTPAID * 

GRENPARK COMPANY 
1229 Park Row Bldg., New York, N.Y. 


HOW TO MAKE A 2-TUBE 
CARRIER INTERPHONE 

(CoiitUiued from page 85) 


signal from the microphone (in this case tho 
permanent-magnet dynamic type loudspeaker). 
When receiving, this is imed to amplify the out¬ 
put from the detector. (4) Rectifier tube—to 
deliver requisite current. (5) Switching system 
-^which will change the above elements to their 
proper relationships when sending and receiving. 

These points are explained in the b]<K*k dia¬ 
gram in Fig. 2. This shows graphically how the 
change-over system works. 

The re<iuirements for the tubes are that they 
shall be of the 0.3-A. type and that 2 tubes 
shall perform the functions listed above. The 
combination of the rectifier and power tube 
is accomplished by the use of the 12A7 tube. 

The combination of the oscillator and voltage 
amplifier tube has been made easy by the re¬ 
cently-designed type 6C8G twin-triode tube. An 
important—for our purpose—design feature of 
this tube is the fact that it has separate cathodes. 
This enables us to completely isolate the 
oscillator-detector section (as we will use the 
tube) from the amplifier section of the tube. 
The grid (cap) section is used for the voltage 
amplifier, and the lower section for the oscillator 
—detector. 

CIRCUIT ANALYSIS 

This basic knowledge should make it easier 
to understand the circuit diagram which is given 
in Fig. 1. First examine the switching arrange¬ 
ment. Sw.2 is a 4-pole double-throw switch and 
is used to change-over from the talk to the 
listen position. The 4 sections of the switch are 
lettered A-B-C-D. The A section and the C 
section change the triode of the dual-function 
6 C8G from an oscillator in the talk position 
to a diode type of detector in the listen position. 
The B section of the switch is used to swing 
the input grid (cap) of the other triode of the 
GCSG tube from the diode detector in the listen 
IKksition or the P.M. speaker (used as micro¬ 
phone) in the talk position. 

The D section of the switch is used to change¬ 
over the P.M. speaker from the T2 input trans¬ 
former in the talk position to the Tl output 
transformer in the listen position. Note that 
as shown in the diagram of Fig. 1 the switch 
is in the talk position. (The front view of the 
switch is shown in the diagram.) 

The "Talk" Position. Now lot us trace the 
path of the signal when the unit Ls in the talk 
position. The "microphone” (Sp'k'r) picks up 
the sound and the output voltage is brought to 
the grid-cap-triode of the 6C8G by the step-up 
transformer, T2. The amplified signal is sent 
to the pentode section of the 12A7. This signal 
which now is of the order of about 50-V. peak, 
is used to modulate the oscillations of the second 
triode of the 6C8G. This modulated R.F. signal 
is passed to the low-impedance primary of the 
R.F. transformer. L. and then on to the line 
by means of condenser Cl. 

The ’’Li.xtcn** Position. The other unit which 
is in the r .cive pcsilion picks up the signal 
from the line. Then it Ls .sent through the R.F. 
transformer I, to the grid of the second section 
of the 6 ChG. This tube is now being used as a 
diode, the real jilate of the tube being grounded 
by the C section of switch Sw.2. The detected 
signal then passes through a low-pass filter— 
R4, C8—which permits only the A.F. component 
of the signal to pass. After passing the volume 
control, R, the signal goes through set'tion B 
of Sw.2 to the grid cap triode of the 6CHG. The 
signal Ls then amplified by the pentode section 
of the 12AT and finally reproduced (after pass¬ 
ing Tl and section B of tho Sw.2) by the speaker, 
Sp’k’r. 

CONSTRUCTION DETAILS 

The details of the construction of the oscillator 
coil L are shown in Fig. 3. Coil 1,1 includes 
300 turns of No. 30 D.S.C. copper wire-wound, 
honeycomb fashion, on a dowel stick %-in. in 
dia. and ‘H-in. long. When complete, the winding 
should be approximately 1 in. in dia. and 3/16- 
in. wide. A tiip-off, T, is taken at 150 turns. 
Oil L2 is composed of 50 turns of No. 26 D.C.C. 
coi»per wire wound, straight layer fashion, be¬ 
tween 2 cardboard washers (as shown). The 
outer end, O, of L2 goes to ground and the 
inner end, 1. goes to condenser Cl. The outer 
end, G, of LI goes to the grid and the inner 
end, P, goes to the switch, Sw.2. 


Tuning of the coil is effected by means of 
Condenser C6 and trimmer C5. This trimmer may 
be omitted if desired as tho tuning is quite 
broad. The frequency of the carrier is approxi¬ 
mately 130 kc. 

TONE QUALITY 

The frequency response characteristic of the 
2 communicators in cascade is flat within plus 
or minus 2 db. from about 350 to 5,000 cycles. 

This range is sufficient for good, clear (under¬ 
standable) tone quality. The cut-off at 350 
cycles is accomplished deliberately by means of 
the 0.001-mf. condensers, C7. This is necessary 
due to the fact that most speakers have a 
decided peak in the region of 150 cycles. The 
combination of 2 such peaks in combination with 
the cavity resonance of the cabinets results in 
muffled and ’'boomy” tone unless the low fre¬ 
quencies are attenuated. In case a tone control 
is desired, the inter-tube coupling condensers. 
C7, should be of the variable type, with a 
capacity range of about 100 mmf. to 0.02-mf. 
Adjustment of these units will vary the intensity 
of the low-frequency end of the characteristic. 

No choke coil is necessary in the "B” supply 
filter of the unit. This is due to the low current 
drain and tho low-frequency cut-off of tho 
audio frequencies. The filter, Rl, C2, is used 
to isolate the R.F. which goes into the line from 
the *‘B'* supply of the unit. This is necessary 
to eliminate the annoying buzz which is caused 
by the interaction of the half-wave rectifier. 

The chassis consists of 2 parts, a front panel 
and the chassis proper. The details are shown in 
Fig. 4. The photographs indicate how the sec¬ 
tions are bolted together. This type of arrange¬ 
ment allows for mounting in a metal box, or 
if desired in a suitable wooden cabinet. Tho 
proper places for mounting the parts are in¬ 
dicated by the letters next to the respective 
mounting boles. Note that all the parts on the 
chassis are mounted on top with the exception 
of a 5-term inal-lug strip which is mounted 
directly beneaUi the trimmer condenser. All 
other parts are fastened directly in place by 
soldering. The photographs should give many 
suggestions as to the proper method of wiring. 
The only shielded lead is the one leading from 
section B of switch Sw.2 to the grid cap of the 
tube 6C8G. 

INSTALLATION AND OPERATION 

The installation and operation of the radio* 
type intercommunicators is the height of aim- 



Fig. 4. Spedfications of front panel and chassis, 
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plicity. The units arc plugged into the A.C. or 
D.C. outlets near the places where they are to 
be installeti. The volume control is turned full 
on and the talk-listen switch is left in the 
listen position. When cither party wishes to 
talk, the switch is thrown to the talk position 
and upon completion of a portion of the con¬ 
versation, the switch is thrown back to the 
listen position. The other unit may now be 
thrown to the talk position and the conversation 
continued. 

There may be a small amount of static pick-up 
due to telephones or circuit breakers, etc., which 
ordinarily disturb radio reception, but this is 
not enough to cause annoyance. A number of 
units may be used on the same line but all 
parties will hear both sides of an individual 
conversation. 

The communicators should work without any 
difficulty, but in case of incorrect connections, 
the following hints should be of help. 

In the listen position there should be about 
100 V. on the screen-grid of the 12A7. When 
switched to the talk position this should drop 
to about 96 V., due to the current drawn by 
the oscillator tube. The voltage drop across 
R6 is 1 V, and across R5, 7 V. With one unit 
in the talk position and the other in the listen 
position, the carrier should generate a voltage 
of about 5 V. across resistor R4 of the receiver. 

{This instrument was built under the direction 
of R. D. Washburne.) 



Fig. C. Under-chassii view of intercommunicator. 


Officially inaugurating its new television sound 
channel transmitter, the television division of 
the Don Lee Broadcasting System will broadcast 
two ’’sight and sound*’ programs today in ob¬ 
servance of the 1st Anniversary of the opening 
of high-definition television demonstrations to 
the public. 

Observing the same schedule as of a year ago. 
when this Californian television organization 
gave the first public demon.stration in the nation, 
the programs will he aired from 3:00 to 5:00 
p.m. and 6 :30 to 8 :30 p.m., P.S.T. 

The “sight” portion of the televised program, 
comi>OKCd of current newsreels and short film 
subjects, will be sent out on 46 kc. (6 2/3 meters). 
The ’’sound” portion of the film will he broad¬ 
cast on the new frequency of 54.3 kc. 
meters). The new transmitter is of latest grid- 
modulated design and reproduces sound fre¬ 
quencies from 40 to 10,000 cycles with fidelity. 

During the pa<it year more than 10,000 persons, 
including screen and radio stars and executives, 
renowned scientists and engineers, and govern¬ 
ment officials, have witnessed the daily television 
broadcasts. Periodic broadcasts had been wit¬ 
nessed by guests at a receiving set under normal 
home conditions at a location of 3% miles north 
of the transmitter, and at private residences 
elsewhere in Los Angeles. More difficult reception 
was successfully received during 74 separate 
demonstrations during April of this year in 
Pasadena, a distance of 10 mi. from the tele¬ 
vision broa<lcasting station, W6XAO, with a 
mile of hills of 3 peaks intervening. 

Methods and technical apparatus used in these 
broadcasts are largely under patents to the Don 
Lee organization and Harry R. Liilicke, director 
of television. The sound portions of many tele¬ 
vision broadcasts were carried during the year 
by KHJ and other stations of the Lee chain at 
the same time that the sight program was being 
eent out on the higher frequencies. 

The sight-sound transmissions of W6XAO occur 


LIST OF PARTS 

•One R.F. oscillator coil, L; 

•One A.F. output transformer, 14,000 to 4 ohms, 
Tl; 

•One A.F. input transformer. 4 ohms to tube 
grid, T2; 

One Aerovox resistor, 400 ohms, 1 W., R1; 

One Aerovox resistor, 330 ohms, 30 W., R2; 

One Aerovox resistor, 2,000 ohms, 1 W., R3; 
One Aerovox resistor, 0.1-meg., %-W., R4; 

One Aerovox resistor, 1,000 ohms, 1 W., R5; 
One Aerovox resistor, 3,000 ohms, R6; 

One Klectrad volume control, 0.6-meg., R1; 

One General Electric S.P.S.T. switch, Sw.l; 
•One 4P.D.T. switch, Sw.2; 

•One magnetic speaker, 4 ohms; 

One Sprague dual electrolytic condenser, 8 mf., 
200 V.. 03; 

One Corncll-Dubilier paper tubular condenser, 
0.1-mf., 400 V., Cl; 

One Solar paper tubular condenser, 0.6-mf., 200 
V.. C2; 

One Corncll-Dubilier dual electrolytic condenser. 
5 mf., 25 V., C4; 

One Hammarlund trimmer condenser, single 
plate. C5 ; 

One Cornell-Dubilier mica condenser, 500 mmf.. 
C6; 

Three Cornell-Dubilier mica condensers, 0.001- 
mf., C7 : 

One Cornell-Dubilier mica condenser. 250 mmf., 
C8; 

One Cornell-Dubilier mica condenser, 0.004-mf.. 
C9; 

One ICA chassis; 

One cabinet to fit chassis; 

One large pointer knob; 

Two small pointer knobs; 

One Raytheon type 6C8G tube, VI; 

One Raytheon type 12A7 tube, V2; 

One TCA tube shield <for Vl) : 

One 6-lug terminal strip, assorted nuts, bolts, 
wire, sockets, etc. 

•Names and addresses of manufacturers will 
he sent upon receipt of a stamped, self-addressed 
envelope. 


twice daily except on Sunday.s and holidays. The 
daylight sche<!ulc is as follows: Monday, 9 to 
10 a.m.; Tuesday, 10 to 11 p.m.; Wednesday, 11 
a.m. to 12 noon ; Thursday. 12 to 1 p.m.; Friday, 
1 to 2 p.m.; Saturday, 2 to 3 p.m. Evening 
broadcasts are from 6:30 to 7:15 o’clock. 


2.000-BULB "TELEVISION" SIGN 

(Coiittfiucd from paffc 87) 

Note h«iwevcr that both systems utilize<l gas-type 
tubes tlKit could be modulated to produce halftone 
images. 

Crowds on the West-side of Broadway, in mid¬ 
town Manhattan, atop traffic as they group to 
watch advertising copy and the antics of animal- 
cartoon routines, that continue for 8 minutes 
and repefit, on the side of a building on the East- 
side of 7th Ave., across the way. 

Ordinary 6-W. filament-type lamps close-set in 
a large grid are used; unlike the neon tubes men¬ 
tioned above they afford only silhouette images. 
And due to the limited number of lamps used 
the lack of detail in the outline is so great as 
to actually result in a new. striking effect that 
is amazingly artistic in its crudeness, ns the 
illustration here reproduced clearly shows. 

According to the JV. Y. Datlj/ News, about 200 
graph drawings are required for a minute of 
running time. The complete<l drawings are trans¬ 
ferred to a film that is then projected onto on 
apparatus, in hack of the sign, which controls 
the off-on operation of the bulbs. 

{/fadio-Craff, upon suggestion to the operators 
of the Leigh-Epok Control, has been advised 
that attempts have been made to use ordinary 
110-V. neon tubes in this simple off-on action, 
in view of the great economy in current drain 
that could ho eff<»cted, hut that to date these 
experiments have been "un.successful.” Ju.st why 
the low-drain neon tubes could not be used was 
not made clear.) 


EVE RY 

SERVICE MAM 
SHOULD OV/N 

THIS COMBINATION (OLT-ONM- 
MILLIAMMETER 
AND FREE POINT TESTER 



MODEL 640-740 


Precision Built ^27®® 

DESIGNED TO WITHSTAND 
ROUGH FIELD SERVICING 
NO EXTRA CASES TO BUY 

Just what you need for field use. Every service 
shop should own duplicate servicing instruments 
as protection against rush work, instruments 
damaged in service, and for taking care of other 
emergencies. 

The Ranger-Examiner Model 640 Free Point 
Tester has eight automatic switch type and ten 
single action jacks. P’ivc sockets for any type 
radio tube. 

Model 740 Volt-Ohm-Milliammeter has 3" Square 
Triplett Precision Instrument. Scale readings: 
1 (>-50-250-500-1000 A.C. and D.C. Volts at 1000 
Ohms per Volt (D.C. Accuracy 2'fc; A.C. 5</r} : 
1-IO-5O-250 D.C. M.A.: 0-300 low Ohms; High 
Ohms to 250.000 at 1.5 Volts. (Rheostat adjust¬ 
ment for 13*^ volts for Ohm readings to 2.5 
Megohms.) Batteries may be added permitting 
such readings in 2.50.000 ohms steps. Low Ohms 
to Vj ohm with 25 ohms in center of scale. 
Backup circuit u.sed. Current draw is only 1 M.A. 

Dealer Net 

Model 640-740 Portable Free Point Tester 


and Volt-Ohm-Milliommeter.$27.00 

Model 640—Free Point Tester only, in 

Portable Case. 9.90 

M^el 740—Volt-Ohm-Milliammeter only, 

in Portable Case. 18.60 


Booklet. Lists 101 most frequent Radio 
Troubles, How to Delect and How to 
Cure. Nothing like it before. Greatly 
simplifies every.day servicing. Send 
coupon now. 



Readrlte Meter Works 

816 CotleSe Dr., Bluffton. Ohio 

□ Please send me more Information on Mmtel f»J0- 
740; □ Model 64Q: □ Model 74n: □ Free Booklet. 
**101 Radio Troubles and Their Cures.” 


Name 


Address 


(Tty . State 


DON LEE TELEVISION 
INAUGURATES NEW SOUND CHANNELS 
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b.E.PH0N06RAiPH MOIOR 


Formerly \ 

Sold " 
for 
$15.00 



m 


VARIABLE 

* sPretl Indue- _ _ ... 

tion type self-starting, 110 v-:|. to fiO eyrie. AC. wuh 
g|>oeU Dititrol. I’luJf and cord. SPeed ranRe from 5 to IJOO 
Cun be IniiUlled In place of old-fashi ed. IniiiI 
uinding speed motor. Also ideal fur display turn table, 
and a liundred other use*. These General Electric Motors 
arc brand new. in oriKinal factory canons $ M .95 
O.FJ Electric rbonograPh molm- as de- 
scribed .. 

Shipping Weight—12 lbs. 

WESTINGHOUSE 
UNIVERSAL MOTOR 



Skivpina 
S lb8. 


T H1’:.SE Mold's are manufactured by the WostlnRliouse 
Electric Co. Tliey are absolutely new. .SiXM’itlcaliatis: 
1/30 11.1’. operates on either A.C. or D.C.. llO volts, riOOO 
IVP.M. ItheosUt can be used to vary speed. Height 3•4". 
Length 3%*. Width XM". Shaft hi" one inch long. Can 
be used to drive .Hewing Machines. Models. Buffing LatJic. 
I-olishinK Head. Drlils. Crlndslones. etc., etc 

MOTOR only ..52*95 

$Q.95 

MOTOR with Arbor and Chuck . .. . O 

>ldd 2Sc for Mpeciat packiti2 and wiat'ltn^ 
anyuthmr e in V . S. A. 

MICROPHONE and RECEIVER 

TRANSMITTCR 
•AtAsr PtavE 



'I'liifl Mleropliono and telephone headset outfit was built 
^ esiiecially for the V. 8. Nav)* Aviation C«nps. 

nu* lloltz«T-Cabot Electric t\}nipaiiy con.>ti-urLed tlie 
outfit to Government specifications. 

The out fit consists a low-impedance carbon ndcro- 
Phune (transmitter!, securely fastened to a metal brea.st- 
Dlate. and a set of lieavy-dufy. low'-inil>edance earplioncs. 
A speelahy constructed switch on the back of the breast¬ 
plate controls the micrnplione circuit. The candtones are 
It.S.N. rtah tyi>e, aUaclied to adjustable licailhand. 
Twenty-eiKht feet of very heavy weatlier and wateri»r«>f 
conductoi calde is furnisited. Current «if not more tlian 10 
volts slmuld be tised. A storage battery Is the most satis¬ 
factory current supidy. .9 >5 .96 

IJ. S. Navy Airiilane-iyi>e Microphone and^yM 

Receiver as described . 

The shipping weight is 9 lbs. 

wESfTTTSlTousE 
POWER GENERATOR 

Manufactured for U* 6* Signal Corps 
A.C. Electrical 200110V. AC 
Power 

from a Windmill, from 
available Waterpower, 
from )*our Automobile, 
from your Motorcycle, 
from your Bicycle. Foot- 
pedals or Handcrank 
(for transportable Radio 
Transmitters. Strong 
FlondllghU. Advertising 
Signs): do you want to 
oiH'nite AC Radio wts from 32 V. nc farm liglU nysiems; 
operate two geiieratorR In aencs to net 200 V. AC: obUin 
two phase and three jUiavc AC. etc., etc. >4 to IM H.r, 
needed to run generator. 

.. ^re Over 29 Applications, such as: A.<'. Dynsnto 

light from eight to ton 20 Wall 1 lO Volt laiDpH, Short 
Wave Tranamltlcr supplying l lo Volts A.C. for opcr.’iting 
;*Hnin'’ transmitter. OiwratTng no V. AC OO Cycle Radio 
^reiver in DC dlsIrlcU. Motor Generator. Public Adtlress 
Systems, hlectric Sirens on motor boats, yachts, etc. Camp 
L.lKhtlng. etc,, etv. 

niue-I»rlnt 22 x 28 In, and Four-Page aa 
8*4 X 12 In. Instrurtion Sheets. Generator. .aFW 

described including four replacement carbon M 

bruslies ... V 

Shipping weight 18 lbs. 

All merchandise in ortf^inal packages— 
never used. Money-back guarantee- 



We vfiU forward Shipments by Express Collect 
if guj^cienf postage is not inrlnded. 

WEUWORTH TRADING CO. 

560 W. Washinglon Blvd., Depl. RC-837, Chicago, III. 


NEW OSCILLOSCOPES USE 2-IN. C.-R. TUBE 

(Continued from page 79) 


Moat radio receivers oper.nte from power sup¬ 
plies delivering from 250 to 450 V. Most radio 
receiver rectifier circuit parts are designed for 
such work, and, as these parts are manufactured 
in vast (luantltics, do not cost, in proportion, 
nearly as much as parts which must withstand 
2 or 3 times these voltages. Therefore, there 
wax a definite ne<*d for a smaller cathotle-ray 
tube which rcQuired no more than 450 V. Ro 
suit—the 1-in. tube. 

Ibiwover—this tube came to ii.s with mixed 
blessings. True, it required only 450 V. anode 
]>otentiul atid could even be worketl on ax low 
;u 4 250 V., but the c0ective screen area (the 
largest squared area within the circle) wa.s only 
about * 54 -in. .stiuare which result€?d in a mighty 
small picture. It ix true the tube retailed at 
letis than half the cost of the 3-in. tube, but 
did its advantages outweigh its disadvantages? 

Engiiiei'r.s of one large test instrument manu¬ 
facturer decided against the 1-in. tube anti its 
relatively small screen and concentratetl on a 
cathtMie-ray tube and equipment which would 
Cost nt> more than present l-in.-tube units, but 
would have a much larger screen. The result 
has been announced in 2 cathode-ray models, 
both employing cathode-ray tubes with 2-in. 
screens, yet costing no more than the current 
l-in.-tube models. 

Let us xee why the 2-in.-screen tube is 
actually 4 times as effective as a l-in.-screen 
tube. Figure 1 represents the outsitle screen 
diameter of a cathode-ray tube within which 
has been placed a shadiHl square representing 
the effective, or usable, screen area. 

The total area and usable urea of the 3-, 2- 
and 1-in. tubes are given in Table I. 


Tahi.b I 

Tube Screen Total Screen Area 
3 in. 7.06H6 sq. in. 

2 in. 3.1416 sq. in. 

1 in. 0.7854 sq. in. 


Usable Area 
4.5 Sfi. in. 

2 sq. in. 
0.5 eq. in. 


Therefore, it may readily be seen that (1) 
the usable area of the 2-in. tube is 4 times 
that of the 1-in. tube and 44 per cent that of 
the 3-in. tube. (2) That while the 2-in. tube 
has 4/9 the usable screen area of the 3-in. tube, 
the 1-in. tube has only 1/9 the usable screen 
area of the 3-in. tube. As a result, images as 
seen on the 2-in. tube are twice the height and 
width of those seen on the 1-in. tube and are 
much more satisfactory for solving all practical 
service problems. 


REQUIREMENTS OF SMALL-TUBE 
OSCILLOSCOPES 

What are the rctiuirementx for satisfactory 
oscilloscope e<iuipment uxing less than a 3-in. 
cathode-ray tube? 

(1) The e(|uii»ment must be sufficiently eco¬ 
nomical in first cost and upkeep so that the 
added profits resulting from its use w*ill soon 
completely pay for its purcha.se and then return 
a good profit to its user, 

(2) The equipment should he as small and 
light as possible. 

(3) The instrument should present an attrac¬ 
tive appearance so that it w’ill present ’’customer 
eye appeal.** 

(4) The unit should be portable and should 
he eon.stracted ruggedly enough to withstantl 
normal use. 

(5) It should employ a minimum number t>f 
controls for a miiximum number of functions. 
Controls should be so grouped that there will 
be no noce.‘»sily to grope for them. 

(6) It should employ at least a 2-in. cathotle- 
ray tube since oscilloscope apparatus using the 
2-in. tul>e may be manufactured to sell at no 
mure than the price asked for 1-in. tube units. 

(7) In combination with a frequency- 
modulated signal generator, the etjuipmeni 
should be usable for either double- or single¬ 
image visual alignment—in fact, for any func¬ 
tion or test that is jirov'ided by 3-in. tube units. 

(8) It should have some means of eliminating 
the linear sweep return at frequencies above 
10.000 cycles where, in ordinary circuits, the 
return sweep becomes visibly confusing. 

(9) It should have a means of including or 
eliminating the return sweep when using the 
power supply frequency as a time base. For 


the “double imago** alignment method, the re¬ 
turn trace is necessary but for **single imaged* 
work, the elimination of the trace is absolutely 
necessary. 

(10) Positive synchronization of the time base 
with incoming signals is also required. 

(11) Horizontal and vertical amplifiers for 
maximum usability. In a small unit, which might 
be used primarily for solving “ham” problems, 
the vertical amplifier only is necessary. 

(12) ' Sawtooth oscillator (linear time base) 
should l»c essentially linear over a range of at 
least 15 to 30,000 cycles. This circuit is not 
required in a smaller unit. 

(13) Means for controlling gain of its ampli¬ 
fiers, oscillator ranges, intensity, focus, etc., 
should be included. 

(14) A switching system which is versatile 
enough to apply external or internal signals to 
either or both horizontal! and vertical deficcting 
circuits, either through their respective ampli¬ 
fiers or directly to the plates through suitable 
isolating condensers, is essential. 

The above it only a ’’skeleton*’ requirement 
list anti could be amplified considerably to include 
definite electrical and mechanical specifications 
for each circuit, but it is sufficient to use as a 
guide by which two commercial 2-in. cathode- 
ray oscilloscopes may be judged. 

COMMERCIAL 2-IN,-TUBE UNITS 

Both instruments as manufactured by the 
Supreme Instruments Corporation employ the 
new 2-in. calhotle-ray tube. The Model 535 is 
the larger of the two units, as pictured in Fig. 
A, and incorporates a variety of functions and 
ranges as will be described. The Model 530 is 
a small unit which has less extended functions 
and ranges than the Model 535 and was designed 
primarily for “ham'* use, although both instru¬ 
ments may be used for visual alignment work 
when used in conjunction with a signal genera¬ 
tor having a means of fretjuency modulation. 

The Model 535 unit can be used as a complete 
visual servicer for rt'ceivers under conditions 
explained in the preceding paragraphx. 

Many other advantages are claimed for this 
model including a “return sweep eliminaU»r’’ 
which effectively eliminates the linear sweep 
return from the low’est to the highest fre<iuency 
of the sawtooth oscillator (15 to 30.000 cycles). 
By applying part of the linear time-base oscilla¬ 
tor signal to the grid of the cathode-ray tube, 
the return sweep is eliminated on fre<iuencie« 
between 10,000 and 30,000 cycles, below which 
the return sweep was not objc^ctionable originally. 

By means of another ingenious circuit, the 
user is allowed a choice of elimination or inclu¬ 
sion of the return trace when using, as a time 
base, the local i>ower supply frctpiency. 

For synchronization purposes, a very positive 
“snap-lock” system is u.sed which literally 
“snaps*’ the signal under stutly into synchroniza¬ 
tion with the linear time base. 

Another exclusive feature claimed for this 
model is a new type of control, the “uni-control.” 
This is an unusual arrangement of 2 potentio¬ 
meters which can be controlled separately by 
individual knobs on the panel, but which require 
only one mounting hole on the panel, ftoth 



Fig. I. Relative size of usable area compared with 
the total area of a 2-in. Cathode-ray tube. 
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horizontal and vertical f;pot centering controls 
can thus be irrouped on the panel instead of at 
the rear or side of the case. The potentiomet^ 
has a hollow shaft to which is affixed the knob 
closest to the front side of the panel. The shaft 
for the rear potentiometer runs throuirh the 
hollow, larger shaft and is terminated by the 
forward control knob. 

The 2-in. cathode-ray tube is operated from 
the local power supply, as are the balance of 
the tubes. The Model 535 is equipped with in¬ 
dividual amplifiers for both the vertical and 
horizontal deflecting plates. 

The resistance to the deflecting plate circuit 
has been maintained at a high level of approxi¬ 
mately 0.5-meg. and the input capacity has 
been held to a low minimum of approximately 
20 mmf. The amplifiers have a gain of approxi¬ 
mately forty, a maximum allowable input poten¬ 
tial of ftOO V.. and a flat-line frequency response 
curve from 15 to 90,000 cycles with graduated 
gain controls for making comparative tests. 
The sawtooth oscillator or linear time base em¬ 
ploys a type 885 gaseous discharge tube with the 
necessary current limiting resistors to assure 
a maximum of linearity over its entire range. 
In addition to horizontal and vertical amplifiers 
and time base, there have also been incorporated 
the necessary facilities for allowing synchroniza¬ 
tion of the time base with the input signal 
either internally, externally or with the fre¬ 
quency of the local power supply. Provisions 
were made to include or eliminate the return 
sweep when using the local power supply fre¬ 
quency as a time base as well as when using 
the internal sawtooth oscillator as a linear 
time base. By clever grouping of controls, a 


maximum of 16 controls was reduced to a 

minimum of 9. resulting in faster, more 

efficient and less confusing test procedure. 

The incoming signal (signal under study) can 
be routed either through the verticiJ amplifier 
to the vertical plate or can be applied through 
a condenser directly to the vertical deflecting 
plate. 

External sweep voltages (when desired) may 
be routed through the horizontal amplifier to 
the horizontal plate, or can be applied, through 
a condenser, directly to the horizontal plate. 

The circuit diagram of the Model 535 is given 
in Fig. 2. 

The five tubes incorporated in this model 
include a type 24XH 2-in.-screen cathode-ray 
tube, 1 type 885 gaseous discharge thyratron, 1 
type 5T4 anode supply rectifier and 2 type 6J7 
octal metal tubes used as vertical and horizontal 
amplifiers. 

An illuminated green bezel is mounted directly 
on the panel so as to show when the instrument 
supply is connected. The instrument is so de¬ 
signed as to provide a maximum of magnetic 
shielding and it is protected by high-speed fuses 
in the power supply circuit. Mounted on a beau¬ 
tiful antique bronze metal panel and hou.«;ed in a 
sturdy golden oak carrying case with a handy 
leather carrying handle, it fulfils all require¬ 
ments for the complete 2-in.-fi€reen cathode-ray 
oscilloscopic unit. Its outside dimensions are 
approximately 12 x 7% x 8^^ ins. and its 
weight is approximately 17 lbs. 

This article has been prepared from data sup- 
plied by courtesy of Supreme Instruments 
Corporation. 
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Inasmuch as it takes a great amount of time, 
trouble and expense to work up a representative 
line of exact duplicate volume controls, there are 
many listings which are mainly suggestions as 
to standard units that may po&sibly be applied. 
The Service Man will do well to distinguish 
between exact duplicates and standard units. 
The former are in accordance with the original 
specifications of the set designer and manu¬ 
facturer; the latter are simply improvisions. 


IMPROVING "QUALITY CONTROL" 
UNIT 

(388) C. W. Rains, Bronx, N. Y. 

(Q.) I have tried to make the unit described 
by C. K. Krause in the November 1935 issue of 
liadio-Craft, under the title ’’Quality Control 
an Aid to Old Sets,'* with only a certain amount 
of success. The unit does not seem to have 
sufficient effect, though the quality of my set 
is improved a little by its insertion. Can the 
unit be improved to give a more pronounced 
control over the high- and low-fret|ueney response 
of the set? 

(A.) The article hy Mr. Krause specified the 
insertion of the “Quality Control*' in the plate 
circuit of an intermediate A.F. amplifier stage. 
If your set has 2 stages of A.F. amplification, 
change the position of the filter to the plate 
circuit of the first A.F, amplifier, or even the 
detector plate circuit, where the signal level is 
lower. This will increase the effectiveness of the 
filter several times over the specified location. 

If the above method is not practical, because 
of the use of a single A.F. stage in the set. 
it is desirable to in.sert an additional stage, 
and in.sert the filter in the plate circuit of the 
first stage. This will have 2 effects:— (1) in¬ 
crease the overall gain of the A.F. amplifier 
to make up for the attenuation in the filter ; and. 
(2) increase the effectiveness of the filter to 
increase high- and low-frequency response of 
the seL 


STOCKING TUBES IN RETAIL STORE 

(389) R. D, Burroughs. Portland, Maine. 

(Q.) I am preparing to open a radio service 
and sales shop here in the near future and wish 
you would help me to solve one problem which, 
so far. has me stumped. 

I have a limited amount of money available 
to work with, so naturally I must order with 
Caution, though at the same time I need an 
adequate stock of parts for immediate needs. 


What tube types would you advi.se me to stock ? 
I can’t stock all, because this would cost too 
much and in addition would tie up cash in stock 
which may never be made up—since some tubes 
have no demand. Can you help me? 

(A.) The following m<aterial, taken from Good 
News a house publication of RCA Mfg. Co., 
while not entirely up to date, will be of assistance 
to you in setting up a stock of the tubes in 
demand. A few later typos must be added, but 
we are sure you will have no trouble with these 
—it is with the older types you wmdd be un¬ 
certain as to the desirability of stiK'king them 
or not. Incidentally, anyone contemplating the 
construction of radio equipment for the custom 
trade will want to check over this list to de¬ 
termine the relative obsolesence of the various 
types of tubes. 

CLASSIFICATION OF TUBE TYPES BY 
DEMAND 

Group 1 

Heavy Renewal Demand Types 
Equipment Years 

01 A—1922 to 1928. 24A—1929 to 1932. 26— 

1928, 1929. 27—1928 to 1932. 35—1931, 1932. 
45—1929 to 1931. 47—1930 to 1932. 71 A—1926 to 

1929. 80—1926. to date and still active. 

All “old timers." 

Every dealer should have representative stock 
of the above. Probably over 12 million sets in 
use using these types. 

Group 2 

A.C. 2.5-Volt—Newer Numbers 1932, 1933 

55, 56, 57, 58, 2A5, 2A7—Large equipment 
volume in 1932 and 1933. Great bulk of the de¬ 
mand on 56. 57 and 58. Types 55, 2A5, 2A7 may 
be required in very moderate quantities for im- 
me<ltate service. True renewal demand yet to be 
developed. 

53, 59, 2B7—RCA Victor and G.E. dealers 
particularly will rwiuire small quantities for 
service work only. 

2A3—A. K., Colonial and Stromberg-Carlson 
sets. 

2A6—A K. sets. 

The greatest need for these types for small 
stocks will come from dealers handling the sets 
noted 

Group 3 

6 -Volt A.C. and Auto Types—Old Timers 

36. 37, 38, 39—These types have been fairly 
active in the equipment market since 1931. 

Large number of A.C. sets and universal 
A.C.-D.C. seta as well as auto sets went into 
the market in 1932 and 1933 using them. 

(Continued on page 121) 
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Teacher 

The shortest path to good control is 
the Centralab Variable Resistor be¬ 
cause .... the wall type re¬ 
sistor illustrated with the control 
hugs the inner circumference of 
the case. This resistor has these 
definite advantages; 

1 . Maximum resistor length for each case 
diameter. 

2 . Close uniformity between resistors. 

3. Accurate tapers. 

4. Uniform current distribution. 

5. Lower specific resistance and attendant 
low noise level. 

6 . Better power dissipation. 

7. Longer life. 

Get your 1937 
Volume Control Guide 
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BRITISH CENTRALAB, LTD. 
Canterbury Rd., Kilburn 
London N.W. 6. England 

FRENCH CENTRALAB CO. 

118 Avenue Ledru.Rollin 
Paris XI. France 
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pMpp Write today for this 
kUhh outstanding ^new | 
I Hkk Bargain Bulletin— 
there is no obligation on your part. 
High quality merchandise at sensa¬ 
tionally low prices! Radio Sets,. 
Parts, Sporting Goods, Watches, I 
Clocks, Typewriters, Cameras, Nov- | 
cities and many other items at real 
savings to you. Fair Dealing—Prompt 
and Courteous Service, always. Send 
for your Free Bargain Bulletin 
now, try us, and be convinced of 
our superior values and service. 


RADIO CIRCULAR CO.. IKC. 

(UpAflfMENT nc 

BvoAdwiv Hew YptIi, N. V. 
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Ielectrical engineering ' 7 ?^. 


... field. I*rt.’parc yoursflf. :il ri»al. .... 

lure. Modern. kiiupI ifiecl, yim <vmi lindersuiud <Hiiel«lv. 

RADIO ENGINEERING 

TniliiK you lo be su|M'r-«5Ci^-ii*e tn-.n, le.il \n<'uum lube 
teehotrlan. Exper. kits fiirmshed. l• 1 (llotu;l on eointilelioii. 
Tuivti.n. .‘fJS. I’ltlier «..itrse. luie t^i| l..n. 

F r% B" r '-opieN of Mbot»l ealjiU. 

^ ^ inaKaxilH‘!>. eomtdele 

LtNCOLN ENGINEERING SCHOOL, Boi93l-3S. LINCOIN, NE6R* 


<<HOIVIE RADIO’' 
and «<AUTO RADIO” 
Pocket Trouble Shooters 

Have you seen GhlrardTs two brand new time¬ 
saving Pocket trouble-shooter "Gadgets**? They'll 
save you hours of servicing time, for they tell you 
iust where the trouble spot may be and what test 
to use for every kind of trouble symptoms you'll 
ever And. Att in hat/ a minute! His HOME 
RADIO Gadget is completely revised and enlarged, 
with loads of fresh data. The AUTO RADIO 
Gadget, with lots of brand-new trouble-shooting 
dope, is Just In time for summer auto-radio service 
work. Get Vm both —they're great little money¬ 
makers I Tear out this ad, pin a dottar to it tvith 
your name and addrett, and matt TODAY to— 

RADIO & TECHNICAL PUBL. CO. 

45 Actor Placa, Dept. RC-87 New York 

(Koreicn—60c ea. $1.20 for the pair.) 


New ELGIN A.C.-D.C. 




Dept 


Send for the new IDS? AI.I.IKU Itadlo Catalui: 
—150 pairea with Evcryllui.i- |- ILnl 10 •. 
000 parts: r.:! now AlUWave and DuabWavc 
Knlfrht lladio.H with l.-itest dcvclobnienti^ 
Automatic Tuninic, AKC, Tone |■:x|lnll!il4lll, 
etc.; Amatftir Rear; llulld-Your-Own Kits; 
test e<iulpmeiit: IHibhr Address; t>ookS- 
tools. etc. Write fur FJlEE «' 0 |>y{ 

ALLIED RADIO CORP. 

2-H, «33 W. Jackson Blvd., Chicago, 111. 


Volt-Ohm 

Milliammeter 

A compact tester that 
accurately testa A.C. 
voltasres, T).C. volt awes, 
D.(\ Mills, and resist- 


nnee. 

Heads tditainahlc: 0 5/- 
50 .lOO/lOtMi volt.-i D.C.. 
0/5 50'500/1000 v«.lts 
A.C.. 0/6 50 and 500 
Mu., 0/500/500000 iihnis 
D.C. resistance. The 
unit can easily be 
adapted for use with 
tiscillatiirs as an output 
meter. SHOULD HE 
PART OP EVERY 
SERVICEMAN’S AND 
EX PERI M ENTER'S 
TEST KIT. 


Net Price to Dealers, service¬ 
men. and Dealers. 

MODEL 801. Slmiliir to aU \\ with lIi.- folh wInR 
rosdliiiks: ti-r.-'.u MMiii toll.. Mf. ti <111 5011 not) 
ohit.- 

Net Price .^ 

TRY-MO RADIO CO., INC. 

85 Cortlandt St. New York City 


$ 11-95 
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—DAVID SARNOFF— 

clectromaRnetic waves tu 150 social results, the 
link.s in the chain are continuous. 

Since the beirinninij of the 20th Century, many 
men . . . have e.xplored the physical phenomena 
which have triven us the basis of the prreatost 
tlevelopments in radio. You arc all aware of the 
trcmendtiusly important part the vacuum tulx? 
plays in our industry. This ilevice is the tlircct 
result of early wtirk by physicists in the study 
of electron emission from heated filaments. Their 
work stimulated further study in the application 
of hiirh-vaciium tochniiiue to the development 
of modern tubes. Many men who bec.'tme famous 
in other fields of physics contribute<i substantially 
to the early growth of radio. 

RADIO CANNOT DO WITHOUT PHYSICS 

Today the radio industry includes n<it only 
countless radio devices as such, but sound-ampli¬ 
fying systems, sound motion-picture machines. 
I>hutoele<*tric appuratiLs. and all sorts of vacuum- 
tube applications. A’ecr;/ branch of physics has 
contnbuted to the creation of these things: 

(1) Mechanics. (2) Heat, (3) Light. (1) S<iund, 
(5) Atomic Physics. (6) Electricity and Mag¬ 
netism. 

(1) MECHANICS is applied to obtain uni¬ 
formity of movement in sound-motion-picture ma¬ 
chines and in photographs; 

(2) heat, in the development of high-power 
vacuum tubes and loudspeakers; 

(3) LIGHT, in the optical sy.stems of ]ihoto- 
graphic sound-recording ami repriKlucing e(iuip- 
ment; 

(4) SOUND, in loudspeakers and other vihraU 
ing mechanisms, and in the design of broadcast¬ 
ing studios and auditoriums; 

(5) ATOMIC PHYSICS, in vacuum and 
cathode-ray tubes ; and. 

(6) ELECTRICITY AND MAGNETISM, in 
all circuit design, as well as in construction of 
all magnetically-operated devices. 

In our utilization of particles of the atomic 
system, for instiinoc. we stand to<lay where the 
early astronomers stood in their <*xploration of 
the heavens. They studied the planets. an<I the 
stars which seemed to Ik> the heavenly bodies 
nearest them. 

RADIO AND THE ATOMIC SYSTEM 

In our knowh-dge of (he ntot», we first dis¬ 
covered and utilized the tu'ffnfii'r tlrrtron —the 
outermost anti most easily acet*.ssiblo .’'triictural 
element, and the one which, in a sense, is nearest 
to us. Some day we shall know more about and 
doubtless utilize stime tif the tit her elementary 
nuclear particles which have l>een discoverctl 
in rc.'cnt yt'ar .-^—neat rons, positrons, 
dcutrons. and their various combinations. These 
new tliscoveries in turn may give us (a) new 
vacuum tube, (b) new .sourt'es t»f iHiwi-r. (c) 
new motles of travt>l and communication, (til 
new nuinufu-iuring processes, (e) new forms 
of illiiminati.in. *) rirw’ enrcs t f dreaded tlis- 
ease.s, (gl new higliw.'iys to healih. 

Even ;is the astruiiomers penetrate farther ami 
farther into the tiepths of spneo, u.--ing ever more 
powerful telesctipes, sti tloes the physicist, with 
hLs bombanlment apparatus, penetrate ileeper 
and tieeper inb> the ut<im. 'The tact that one of 
his most ptiwerfnl tools, the cyclotron, utilizes 
an iiltra-slmrt wave radio transmitter as one tif 
its biLsie elements, illustrates the relatumship 
which exists among all the physical .-.eieiices ami 
their aiiplicatitins. 

RADIO'S FUTURE DEPENDS ON SCIENCE 

Radio—which grew fix>m the seed plantcnl by 
phy.sIcLst.s ttj the point where it afreets the life 
of nations—has “arrived.** but only at an early 
station on its journey. We are Just beginning 
to enter, in any practical way. the fascinating 
domain of ultra-high f resiliencies—in which 
“r;ulio sight’* will l>c addetl to **radio sound.” 

Short-wave transmisnion of pictnrea and 
printed or written material has l>ecn an accom¬ 
plished fact for several year.s. It is now in tlaily 
service between Europe and America. The bro;id- 
casting of a facsimile newspaper int<» every 
business office and home—in half-htnirly insUill- 
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ments if desireil—is perfectly feasible. The 
establishment of such a service ia now an 
economic rather than a technical problem. 

TELEVISION—A ONE DAY 
MAJOR INDUSTRY 

The new art of television ia also making prog¬ 
ress. For the past 10 months we have been trans¬ 
mitting exnerimcntal television programs from 
the Empire StaU* Tower in New York ('ity to 
receivers in the hainls of engineers at observa¬ 
tion ptiints throughout the metropolitan ure;i. We 
believe that accepUible standards of picture- 
defniition, to which transmitters anil receivers 
will be synchroiiizeil, have been n’aehed. 

No fiekl of applied science leans more heavily 
on all branches of physics than does television. 
This Ls particularly true w’ith respect to the 
recent work in atomic physics. Unexplainetl 
I'lt-etronic phenomena occur in “Iconoscopes.** the 
devices which convert light into electrical cur¬ 
rents. and in the cathodc-ruy tubes, or *‘Kine- 
8copes.“ which convert electricity back into light. 
Here is an ab.-.arbiiig ami fruitful field of re¬ 
search for the modern physicist. 

The maji>r oKstades to the public intrtjduclion 
of television ;ire no longer in the tiebl of re¬ 
search anti engineering. They lie in a new 
domain. Television ntiw demjintls the ereation of 
a new artform. allied with, yet tlisiinctive from, 
the arts of the stage, of the motion picture, and 
t>f sound hroailcnsting. It re<iuires new talent, 
new techniques of writing, tlirection. and studio 
control. It must set in motion an ascemling spiral 
whereby good programs create a tlemand for 
receiving sets, thus creating u growing audience, 
which in turn will m;ike possible better pn»- 
gram.s. Television must build networks, and 
Justify an economic I»ase capable of supporting 
an expensive program service. These are some 
of the problems of television, solution of which 
will one day make it a major industry. 

NATURE'S GIFTS A SIEGFRIED SWORD 

Note however that many tif the gifts t>f 
science .anti industry are in the nature of a two- 
etlgcd sword—it Ls a swonl which, like the 
**Nothung'’ tif Siegfrietl. can be ustMl to slay the 
dragons of ignoram-e, intiderance. and greed; 
but—tht*re is always a chance that it will turn 
out tt» be a weapon with which civilizatitiii may 
destroy itself! 

One dt)e< not havt» to go far t4> find illiistm- 
tions tif the blessings and tiangers that go sitle 
by sitle in Hie tliscoveries tif science. 'Fhe chemi¬ 
cal that safeguards the won! tif the surge,m c;in 
ptiison the city's water supply. The airplane, 
that speeds trans porta turn and commerce, can 
limp btimbs fmm the air to blow women anti 
children to atoms. 

There .are ether tiangers, less obvious and more 
siilitle. Ratlio. for example, t'an be used for 
propaganda ami re-Hmentution. jus well jis for 
etliication aiul entertjiinmont. Science hiitl the 
s;ime gift tif nitliti at the feet tif soritdy in 
Europe !;s it tlid in America. U Ls true that 
in the riiitctl S att»s there Ls rtsim ftir imprtivt*- 
nient in s-mie tu' the prtigrams broadcast on the 
air, a ml that wo still have to lejirn hoW to tlc- 
rive the gi'eatest sticial benefit fnmi rjitlio. Hut 
no one raUetl in the tradition tif liberty anti 
demtii-racy can ilmibt thjit our use tif It is in the 
tlirtvtion t»f .scK'i;il betterment, ami that in eer- 
tJiin pjirts tif EurtiiM*. where rjidio has Is’en 
t-omm:imlt‘i'red by the ftin-cs of reginitiitatitui, 
it.s mL>u#.e points ttiward Micial degrjitlalion. 

The now ;irt of television has simihir poten¬ 
tialities Iti build up tir tt‘ar down socnii vjiIucs. 
[.ike sound bmatlcjisting. it t':m nuike fritmtlly 
neighbors tif pt'ople who tliffer in rare, creed, 
ptditics. jiiul bingujige: while at the same time 
it tiffers a tiowerful weapon to the war-maker, 
ami a metlium of propaganda ftir the juit it rut. 

Fortutuitrly, man's deliberate abuses of the 
pifts of science an: the exception rather than 
the rule. 


—THOMAS F. JOYCE— 

velopment Itioking for constant improvement is 
an industry's best guarantee for the future, in 
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TELEVISION NO BUGABOO 

While on the suhjeet of technological develop¬ 
ment. Rome fjf you mieht well ask : "How will 
Television alTeet the theatre owner?" As you un- 
doubte<Ily know, the RCA Lalxiratories lead the 
world in televtion development and are now 
makintr extensive tests in New York with the 
National Rroadcastini^ Company, another RCA 
service, lookin;; to the eventual solution of the 
tremendous technical as well as commercial prob¬ 
lems involved in making television a practical 
everyday service. In answer to the question, J 
would like to express a personal opinion that 
when tclevitiion Anally cornea—and it wori*t be 
here tomorrow — it*a going to help rather than 
hurt the theatre box office. 

RADIO HELPED PUBLISHERS 

Whenever any new development such as tele¬ 
vision comes along, the general cry is that it is 
Koing to pirt an existing service in an allied field 
out of biLsiness. It was thought by many that 
radio would affect the newspapers and magazines. 
Yet the newspaper and magazine publishing 
business not only continues to flourish but is 
making new strides ahcaii. Circulation figures 
for newspapers and magazines are higher now 
than ever in history. 

RADIO HELPED CINEMA 
AND PHONOGRAPHS 

W’e all heard, back in 11)25, '26 and *27 that 
radio was hurting Ikix office receipts. Rut that 
wasn’t exactly so. The motion-picture business 
was becoming .stagnant. There really had been 
no great technical improvement in the art of 
motion-picture projection since the inception 
of the business. Yes, there had been such im¬ 
provements as elimination i)f flicker and greater 
light intensity on the screen. Rut nothing fur¬ 
ther. Then along came radio, and the electronic 
art, which nrutdc possible <i trememlous con¬ 
tribution to the motion picture field—namely, 
aound. When "sound” wa.s added to the motion 
picture, there was a tremendous revival of pub¬ 
lic interest in the motion picture and soon box 
office receipts reached new highs. 

In our new company, we have a similar ex¬ 


ample. I refer to the Victor record end of our 
business. Most pwple think that ratlio killed 
the record business. It didn’t. The record in¬ 
dustry killed itself. Actually, there wa,s no great 
improvement in the art of disc sound re<‘onling 
and reproduction from the time Mr. Johnsim 
made his first phonograph recordings in 1898 
until 192G. The recordings in 1925 were thin. 
They had no life, no vitality, no sparkle. They 
were but a poor imitation of the original. 

Then along came radio and forced a new 
contribution on the record industry—namely 
electrical recoriling and, later on, electrical re¬ 
production. What happened? Victor record sales 
in the next two years increased 50% over that 
of the year 1925. Rut with no .sustained effort 
to keep on improving the <iuality of the re<’ord- 
ings and reproduction, with the coming of the 
depression, the business went into a tail spin. 

At the bottom of the depression, RCA Victor 
decided that radio was not a competitor of 
recorded music,—that recor<le<l music filled a neetl 
that radio could not fdl—namely to give you 
the music you want when you want it. We put our 
engineers to work on improving the recordings 
and reproducers. The result was “higher fidelity” 
recording—making possible life-like rendition of 
the music and a revolutionary new reproducer 
incorporating, what the engineers chose to call, 
the “<lynamic expander.” To this was added some 
advertising nnd pmmotion effort. What has hap¬ 
pened since then 7 Sales in 1936 wen* 300% over 
1933. And this year we expect a 50% increase 
over last year. 

TELEVISION WILL AID CINEMA 

When television comes. I believe that the 
motitin picture producers will make use of tele¬ 
vision to show advance trailers from their out- 
stiinding productions, A 2- or 3-minute sample 
of a suticr-preduction is going to make many, 
many million more people want to see these pro¬ 
ductions in entirety and the place that they will 
see them is in your theatres. I am sure that far¬ 
sighted motion-picture executives see in tele¬ 
vision the greatest advance agent and exploita¬ 
tion meilitim that the motion picture has ever 
had When television comes, your theatres are 
not ftoinfi to be big enough ro hold the crowds 
that television exploitation will send to your 
box offices. 


RADIO-CRAFT'S INFORMATION BUREAU 

{CoiUinued from page 119) 


Group 4 

Air Cell Types—Farm Market—Portable Bat¬ 
tery sets 

30, 32, 34—Acti\e. Out in e<iuipmcnt over 2 
years—in moderate tmantity. 

Dealers in farm markets where there is no 
A.C. house current should stock. Some dealers 
may rv-fluire in wealthy neigh borhooils where 
portable sets have been sold, 

19, 31, 33, 1A6, 49—Slow. Only recently in 
e<|uipmerit or else* only usc*«l in few sets. 

Ratio of these types to 30-32-31 very low. 
Anticipate<l average sale about one per deiiler 
fur renewal this year in battery nuirketa. 

Group 5 

6 -Volt A.C. and Aiihi Types 
77, 78, 6A7, 42—These types M932-33 num¬ 
bers) <'rime in heavy in eipiipment field and will 
pndiahly be aetive for renewal this year. Ex¬ 
pect renewal demand t<» develop this fall on 
first three. 42 alnsuly m<MleratcIy active in re¬ 
newal market and demuml will increase. 

Group 6 

Tubes for Universal A.C.-D.C. Sets 
1 , IV, 12Z3. 25Z5, 43—1033 first really big 
ei]uipment year on these iiuiiiberH. U.sed in small 
table model A.C.-D.C. sets and small amount in 
other miscellaneous e<)uipmeat; 43 and 25Z5 by 
far the most popular. 

Group 7 

New Popular G-Volt K<]iiipment Types 
76, 6C6, 61)6—These numbers came inUj the 
market in 1036 for initial eouipm^mt. Actual 
reiu'wal <leniund will be small, but the deader 
selling sets using them will reiiuiro a small 
stock for service. 

Group 8 

Spi'cial 6-Volt Auto A.C.-D.C. Types 
75. 70. 84, 6R7, 41—Moderate e<iuipmeiit 


sales in the past. In mast cases will remain 
popular for eciuipment this year, 

Recuiise of comparatively small cejuipment 
sales, only moderate rt'iiewal demand. 

Group 9 

Miscellaneous Types—Highly Specialized Demand 
12A. 46. .50, 81, 82, 83, X'.)0, 5Z3, 22, 85, 89— 
Tyjie of dealer ami trade he serves will de¬ 
termine whether stock is neeiled. 

Group 10 

Extremely Small Demand Types 
V99, 4H, OOA, 10. 11, 12. 20, 40, 874. 876, 886— 
Type 48, for example, sold only as euuipment in 
dir<K*t-current markets. K<iuipment demand on 
48 very small. 

On others—very few old sets in use employ¬ 
ing them. 


CORRECTION NOTICE 

Re; “An Excellent Coil-Testing I'nit for the 
Service Man,” I'art I, by Walter L. Lyons. 

With switch Sw.2 conncclwl as shown in the 
original circuit inductance L2 could not be dis- 
conm-cterl from the circuit. 

Switch Sw,2 Is 
here shown prop¬ 
erly wIred-up to 
permit discon¬ 
necting L2 for 
making coM tests. 
The original cir* 
Cult Is Fig. 2 on 
pg. 16 of July, 
1937 Radio-Craft. 




With this great mass of information Ghirardi has 
gathered together, you*tl have right at yoar 
finger tips EVERYTHiNG you need to know 
about modern radio servicing methods clearly 
explained, ready for instant use in your daily 
work. SUPPLEMENT SHEET SERVICE for the 
Data Hook keeps you always up to date. You 
rr\uxt have these 2 great books 1 


TEST INSTRUMENTS 

ibmplete cz Diana dons and 
d('scripti(«is eS the latest 
1*011 mu-red a I nioelels of test 
inAtrunients twith eircuil 
ill a grains). Cfln.structioti 
data, etc. 

FIELD DATA 

“Cabo iris!orieii“ of over 
1.500 rw elvers, with trou¬ 
ble symptofns and remedies 
for each. l.K.’s for 5.424 
8U|)er-hets. Over 25 other 
charts and Ublee. 


SERVICING METHODS 

Kvery latest test and repair 
method UionHiKliIy ex- 
plulnefl. Receiver analysis. 
Repulrinit individual cum- 
bonents. AIlKnliiR seta (in- 
cludlnft latest Oatliodo-Ray 
Osoilloeropo methcxls). AVC 
and U.VVC circuits, etc. 

SPECIAL SERVICING 
PROBLEMS 

—in Auto Radio, .\11-Wave, 
IIlKh-Pidellty sets, etc., ail 
clearly explained. 


1800 Pages 


813 Illustrations 




RADIO & TECHNICAL PUBL. CO. 

45 Astor Place, New York, Oept, RC-87 
n Enel. fln«i $6 for both serviclnu hooks, in- 
rliidlnK J.in, and June '37 Supplements to 
Hook, postpaid. (KoreiBn $6,591 
□ Please swid free Circular "CO”. 

Name .... ... 






for PA 

work outdoors 


High-Powered 

High-Quality musical reproduction 



Vp.^ 60-C Amplifier 


$0 Watts Output 
Three Mikes 

Cleetrie-Eye Monitors 

Tremendous power output for large in- 
Stnllations or tremendous reserve power to 
eliminate "I'eiik distorlion” on mu.>,ic. 

U.S.E.’s new 16 page catalog list-. 0>m- 
plete Sound S.vstems for every applica¬ 
tion from a night club to a football 
stadium. 

Write f’r Xn to? ( aialog 
and proposition. 


United Sound 
Engineering Co. 



2239 University Ave. 
St. Paul, Minn. 

hirrnerd tm arrano^mont noHh K.R. P /. 
vntifT pat^ntM awnrd nnd rntttroUed hy 
A. T dr?', and Westrrn hUmetric Lo. inc, 


Please Say That You Saw It in RADio-ruAFT 
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Radio and Television 



Test Equipment 

Triumph makes I. 2, and 3 Inch otcilloaraphs, 
vacuum tube and high resistance voltrohm. 
milllammeters, plain and dramatised tube 
testers, frequency modulated wobbulators. 
signal aenerators and capacity analyzers, all 
at the lowest prices on the market. Send for 
free oscillograph data, diagrams and catalogs. 


TRIUMPH 'MFC. CO; 


THE FUTURE STATUS OF TELEVISION PROGRAMS 

(Contintied front p<tgo 87) 


4021 W. Lake St. Chicago, III. 



Free! 

HAMMARLUIID 
25tli YEAR 
RADIO CATALOG 


The most complete cateloR: ever pub« 
Hshed with special illustrations, 
drawinRs. curves and a complete 
description of the famous 16 tube 
••Super-Pro.” Write Dept. RC-8-37, 

HAIVIIVIARLUND MFC. CO., INC. 

424-438 West 33rd Stfwet. New York 


^WHILE THEY LAST!— 

12 '' Mairnavox Speakers with Curvilinear 
Cone—900 ohm field. Complete with output 
transformer to match a single $A,89 
Pentode Tube M7, 2A5, etc.) 

No coo Shtpmenti—Shipping Wt. 8 Ibt 

Write for Our New Spring Flyer 

ARROW SALES COMPANY 

631 WASHINGTON BLVD.. CHICAGO, ILL. 


BE SURE TO READ 

THE 

ANNOUNCEMENT 

WHICH APPEARS OH THE 

THIRD COVER 

OF THIS ISSUE 


chase of products, and a Pronounced stimulation 
U> the freer movement of ^oods. 

The promise of television does not flow from 
the fact that it is merely a talking motion pic¬ 
ture, but that it is such a picture in the home 
with potential simultaneous audiences of tens 
of millions of persons. A flow of pictures, each 
expressing more detail in a flash, than could bo 
deflned by a long string of words. The pictures 
can be understood by all including the illiterate, 
for the language of the eyes is universal. 
Sharper and more accurate impressions on the 
brain are obtiiined than could bo had by the 
spoken word and these impressions are stored 
for long periods by our memory mechanism. 
As a homely illustration, we all know the differ¬ 
ence between the bride’s cake made from the 
words via a cook book or radio, and the cake 
of the same ingredients that another bride would 
make from learning its secrets by watching her 
mother prepare a similar one. 

Programs must be timed to the audience. For 
example a morning hour between 10 and 11 
will cater to the housewife. Menfolk are at work 
and growing children are at school. The subject 
matter might include a sponsored quarter-hour 
of cookery, a quarter-hour of light entertain¬ 
ment, a sponsored quarter-hour of household 
produc^, children's wearing appard, home 
decoration and the like, and a quarter-hour of 
musical entertainment. 

The main Program should be in the evening 
when the audience is at a maximum and light¬ 
ing conditions most favorable. Two hours should 
be adequate at the start. 

Unlike radio, television must have the full 
attention of the audienca Therefore the pro¬ 
gram should be timed to come just after the 
evening meal—say 8 o’clock. It might sUrt with 
a quarter-hour of news reel. Its sponsored por¬ 
tions could include the display of articles whose 
appeal is in the “charm’' classification. Ladies* 
wear for example. What a powerful appeal 
attractive garments, worn by lovely models in 
home surroundings will make on the womenfolk, 
especially when their fine points are being 
described. What husband could refuse to supply 
the purchase price of the desired garment when 
he is under the contented influence of a tasty 
dinner and his home surroundings? No other 
form of advertising can reach so many people 
and deliver such a punch to sales as television. 
The si>ort program will show the critical mo¬ 
ments of the gcimes that are being described. 
Tennis, racing, football, baseball, fencing, boxing 
and myriad other activities which by their very 
nature must be seen to give play to their action. 
Travelogue material can be shown. Some of our 
present radio-sponsored programs can be im¬ 
proved by giving stibsUince to the actor. The 
ladies on the reducing programs would be more 
convincing if we could but see them. The spon¬ 
sored smile of a pretty girl would emphasize the 
value of the tooth paste she uses, fit looking folk 
would add something to the medical wares they 
describe, and the sight of well-groomed men and 
women woukl give some measure of confidence 
in the soaps, cosmetics and other beauty aids 
they urge as to use. Then there are plays, and 
mountains of motion picture film. In fact the 
motion picture theatrics should use television 
with intelligent condensations of their features 


to buihl up their own audiences. Science shorts, 
dancing, animated cartoons, children stories, 
vibrant Personalities, these and much more will 
spring to life in the home with the advent of 
satisfactory television. 

Hear in mind that the action can be broad¬ 
cast directly, or it can be made up as a sound 
film and broadcast later from the film. 

Are such programs costly? Not necessarily. 
Advertising film can be made very cheaply. The 
motion picture technique should not be used. 
It would be a mistake to use such technique and 
for example display garments with a back¬ 
ground that takes in a marble palace, outdoor 
private swimming pool and a formal garden 
crowded with rare plants and flowers, and alive 
with uniformed servants. This is the motion 
picture technique. It does not sell merchandise. 
It gives the impression that the garments are 
designed for the palaces and pocketbooks of the 
very rich. In television a simple “homey” back¬ 
ground will be used. Shots taken on the lawn 
of an average neat surbiiran home, or in a well- 
ordered middle-class living room are psycho¬ 
logically correct, for they image the setting 
of the prospective purchaser. Such shots are 
inexpensive and effective, while the normal pro¬ 
fessional motion picture shots are both extremely 
expensive and worthless as a display to create 
sales. This simplicity should be applied to the 
bulk of the material prepared especially for 
television. 

Few people realize the enormous quantity of 
news reel material that is taken and never 
shown in the theatre. The discarded lengths are 
about on a par in interest with the selected 
lengths, and the quantity very much greater. 
This material could be had at very little cost. 

iUdio has accustomed us to the continuous 
serial. These have very few characters and 
changes of setting. The cost of seta and costumes 
which change but little from day to day would bo 
small. We would accept the chosen costume much 
as we look forward to seeing Charlie Chaplin in 
his ridiculous get up. 

Advertisers pay for results. Television should 
prove the strongest possible medium, and if it 
does, tlto advertisers will pay a huge bill without 
complaint. Television therefore could spend more 
on its programs than could be economy for the 
sound radio programs. 

Then again, much of the television chain 8ta<- 
tion business will be broadcast from film, due to 
the high cost of a coctxial hookup. This will cut 
the bill by substituting inexpensive film copies, 
carrying sound as well as sight, for expensive 
wire-line hookups and provide a margin of 
saving to the advertiser. 

Illustrated newspapers and magazines are 
bound to Icjee some of their advertising revenue 
to the television broadcasting stations, for the 
advertisers cannot ignore the selling power of 
products televised in millions of homes. Small 
motion picture theatres will likewise suffer at¬ 
tendance, for it is unreasonable to expect those 
who have attended a 2-hour motion picture show 
at home to have a further appetite the same 
evening for something of the same sort. Outsido 
of th«e two groups that will be hurt, television 
promises a great medium of remarkable benefits 
to the public as a whole. 


CORRECTION NOTICE 


“The 'Electric Eye* Auto-Speed Indicator.** 

This item, which appeared in April, 1937 Radios 
Craftt page 590, was described in the article 
'* ‘Electric Eyes’ See All—Do All.” This item 
created considerable interest and it is unfot^ 
tunate that due to a transposition of connec¬ 
tions the circuit as originally shown on page 
631 could not function exactly as described—the 
plates of the 25Z6 in the original circuit were 
shown reversed. The correction detail at right 
shows in heavy dotted lineM how the 2 plates 
should be connected. We are indebted to Mr. M. 
Turner of Langdun. N, Dak., for calling this to 
Roftio-Craft's attention. 

This new speed indicator may bo arranged to 
flash either a SLOW or STOP signal, as neces- 
I sary, to control traffic. 

Please Say That You Saw It in Radio-Craft 
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AN EXCELLENT COIL-TESTING UNIT FOR THE SERVICE MAN 

(('oixtiniud from juxyr Oli) 


OPERATION OF CAPACITY METER 

Fivim tiu* niflhijil «if 4‘a]ibr:itiun. the use of 
the instrumc>nt for mca.siircmeiit uf cajtacily is 
fairly ( hvioits. For comjjleteness, however, di- 
rcvtioius fur operation are here included. 

To meHsiire capacity up to 0.0012.'i-mf. act 
C2 anti C3 at zero anil adjust the o«<cill:it/)r 
control Cl for resonance iixHcntion on the 
V.-T.V.M. milliammcter, usinp Cv to obtain 
an exact peak. Potentiometer No. 1 is adJiisttfl to 
jfive about 'Yx of full-scale deflection. If now, an 
unknown capacity, Cx, is coiinecUsl acn>ss the 
banana jack terminals <J1 and J2>, C3 is then 
drert^ixiffd in even hundred.s of mrnfs. with C2 
.serving as a vernier to refrain peak meter indica¬ 
tion. The sum of C2 and C3 A scales euuaLs Cx. 

Sharper imlications may be obtaine«l in 
measuring capacities below 100 mmf. by dis- 
coiuiectiiur C3 and tuning the oscillator to a 
hi^?her freciuency with C2 A scale set at zero 
as before, 

CALIBRATION OF THE B SCALES 

The C2 and C3 11 scales are used in testing 
R.F. inductances. The sum of the capacities 
indicated under the H hairlines gives the real 
internal capacity pre.sent across the banana 
jack terminals. This calibration is facilitute<] 
by the use of an auxiliary circuit CsLT which 
is connecte<I dire«‘tly to the type 76 tube grid 
lug and the groiimled banana jack terminal as 
indicated in Fig. 411. < Stand the cha8.sw on 

end and remove Ihe bottom chassis plate to 
make these connections.) Note that a temporary 
wire from the oscillator plate is placed near ihe 
control-grid end of LT as a “capacity turn*’ to 
supply voltage to the auxiliary calibration cir¬ 
cuit. Condenser Cs is the standard condenser 
previously used and LT may be L2 or another 
coil of approximately the same inductance and 
Q. The H scale of C2 is calibrated with C3 «lis- 
connecte<I. The capacity across the banana jack 
terminals with C2 set at minimum capacity first 
is dctermiricil, so as to include in the result, 
the distributed capacity of associated wiring, 
switches and terminals. The lead from the grid 
banana jack to the 76 tube grid lug is tem¬ 
porarily diseunneeted as indicated in Fig. 411. 
The Oscillator is sharply rcHonate<i to the cir¬ 
cuit LTCs, using a harmonic if necessary, with 
Cs set (as an illustration) at 200 mmf. The 
grill U*a<l is again connectesl and Cs reduced in 
capacity until the milliammeler indicates 
resonance with the oscillator. Assume this re¬ 
duction to be 27 mmf. To this add mmf. to 
account for the average grid electrode and grid 
socket lug capacity. A total of 32 mmf. Is thus 
obtained as the minimum eapac-ity of the C2 
circuit and this is marked under the H hairline 
on the ('2 11 scale. Decrease 2Cs another 3 mmf. 
and increase C2 to rc.sonance to obtain the 35 
mmf. point. Conilcnser Cs is now decreased 5 
mmf. at a time and C2 repeatedly increased to 
the corresponding resonance points until the 
remainder of the C2 scale is calibrateil in 
multiples of 5 mmf. 

lly mil. h the same method, the C3 II .scide is 
calibrntts] and during the process, C2 is kept 
at minimum capacity. While C3. set at minimum 
capacity, is disconnecteil, the oscillator is 
resonated to the circuit C2 (min.) LTCs with C.s 
set at O-OOlS-mf. Upon reconnecting C3, Cs must 
be reduced, say 45 mmf., to regain resonance. 


This value is taken as the minimum capacity of 
t::i and so marked on the scale under the B 
hairline. A further 55 mmf. decrease of Cs and 
a r«‘setting of C3 for resonance gives the 100 
mmf. point on the 11 scale. Condenser Cs may 
now Ik? reduced 100 mmf. at a lime to obtain 
calihralion of the rest of the C3 scale, the mark¬ 
ing and engraving of which should be carefully 
done, since a slight ilrafting error may repre¬ 
sent a large <li.screpancy in terms of mmf. 

ADDITIONAL DATA 

In the constriiflion of the experimental model, 
the 4-in. dials were covered with like-diameter 
tliscs cut from a good (piality of drawing paper. 
These were inscribed with a 3'^-in. dia. circle 
ill India ink, which served as a base line for 
the scales. Calibration should be done in pencil 
and the tlials should then be inked-in, without 
removing them from the condtuuser shafts. 

After all tube ele<’trode voltages have been 
adjusted to their permanent value, the V.-T.V.M. 
may be calibrated by the method illustrated in 
Fig. 4C, which uses 60-cycle voltage obtained 
preferably from a step-ilown transformer. The 
voltmeter used shoukl be ch<*cked for accuracy, 
if possible. During the calibration, switch Sw.2 
Ls kept open to avoi<l <laniaging L2. The voltage 
E which gives a deflection of O.^O-ma. is first 
determined and denoted as 100 per cent. Then 
multiples of 10 per cent of E up to 120 per 
cent are calculated and their corresponding de¬ 
flections on the milliammeter noted. It is then 
a simple matter tu remove the glass protecting 
the milliammeU‘r dial and inscribe these per¬ 
centages there<in, preferably in India ink. 

Figure 4F will suggest .some methods of com¬ 
paring various coils with standards for gain 
and inductance. A broadcast K.F. transf«>rmer, 
as an example, should first be t«*sted at the 
lowest freciuency for which it is dt.vigiied to 
operate. The standard coil will be connected as 
in Fig. 41); taking care to ground the coil 
shield-can if one is usetl. Switch Sw.2 is thrown 
to “opeir* and Sw.l to the 6D6 control-grid. The 
os<-illaior is set at 550 kc. and C2 and C3 set 
for resonance intlicatiuns. Assume C2 plus C3 
amount to 350 mmf., the potenliometcTs No.s. 1 
and 2 arc adjusted to give 100 per cent deflec¬ 
tion on the milliammeter. The coils to be tested 
may now be substituted for the standard. Con¬ 
denser C2 is varied for exact resonance. 

The coil under test may require 7 mmf. m<ire 
than the standard: 7/350 etiuals 2/100 or 2 
per cent. Thus the effective i.uliictnncc of the 
coil tested is 2 per cent less than the standanl. 
The voltage gain indicated on the milliammeter 
is in terms of the 8t4in4lnrd gain. If the absolute 
gain of tho standard coil is known, that of the 
coil tested is easily calculate<I. Although the 
gain of u tested coil may bo equal to that of 
the standard at the low-fre<uiency end of the 
range, it does not follow that the same is true 
at (he higher end <if the freciuency range. To 
compare test coils and .standard at L.'iOO kc., link 
L Is opcncfl and C2 is us4'd alone for resonating 
the circuit. The oscillator 2nd-harmonic of 750 
kc. may be ustd or an external oscillator 
couplecl to the 61)6 contr<jl-grid. (For those un¬ 
familiar with the L/C combinalion.s at various 
fretiuencies, the latter procedure is lcs.s liable 
to error.) The external oscillator must also 
be u-sed to supply fro<|uencies for testing l.F. 

(Contin utd on jxit/c 1 *2 I) 



Fig. 4. Details for calibration; tests, etc. (See text.) 





STANDARD 
TRANSFO RMER 
CORPORATION 

iJO ftLACHHAWK SIREET « CHICA^Ol 


inn........ 

A mew 

HIGH QUALITY SWITCH 

Tlic Sluillcross Rotary Instrument 
Swiiclies are designed for high volt¬ 
age, high frequency and high insula¬ 
tion applications. 


These switches can bo iiTadc with 
any number of contact points up to 
Ijftcen, shorting or noii-shortinff, 
can be furnished with suitable in¬ 
sulation for metal panels, ganged in 
two or more decks, *4" shaft, single 
hole mounting. Ideally suited for 
I baml switching, high resistance volt¬ 
meters, multi-range instruments, etc. 

Send for Bulletin 530-PA for details. 

|§|flALLCAOS$ MfG. COMPANY 

lii'di „ Hca\uXinif inihumtlHli, 
umlAccuXatc k(ihtoiL 

700 MA« D*Df lOUltVAIlD 

_ rnmNf:n&|g pa _ 

1 iiiiiiiMniHiinmiiiiiiiiiiiiMiiinMiiiiiiiiiiiiiiinwuiiiiiiiiiiiiMiiiiiiiniiiiiiiniim 


4 OSCILLATORS 

• Straight 
Pentode 

^ Tntet 
'> Jones 
? l.li.Push 
2 BUFFER 
DOUBLERS 

• Triode 
o Dual 

Triode 
4 AMPLIFIERS 

• Single 
Iriode 
<T20 or 
Type 10) 

• Push-Pull 

<T20 or 
Type 10) 

• Single 
Pentode 
<RK-39 
CteO 

• Push-Pull 
Pentode 
(BJ.Push) 
Forty-Eight 

CombinAtions 


Htrc’i • ntf^ifTnl C« 
power Amateur, -k L')^A-■Mluac■ . > 
2 BulI«r*Doubleri- . vlvJ 4 A>n'' 
plifiara . . )) to 3 IP iiinlli 
. . ALL FROM \ SahlGLIi KiT. 
The kit inctudii nruiiid an iIm 
pioal recent! K -ruheii , . 

jnd citcuita ehi aider Lrpfi -cf 
iiib*a ihet pcnhibly ha.Ti 

ifi your aheck. 

The new .linear 
conuina a// ihe i 7 vn you 
FO® EVERY CCEtCLTTT- 
crvital, lubea and micu-. 


COMPLETE SCHCBpTiD BLvtPl 
FREE Wini E^EieT Wif 


Hit 
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NEW! 



Trafion .Masr>n, author f»r AhC OF RKFRIGT’niATION, 
has wrJiicii this bw>k wuedally for tlwse who are first 
booimiht! intort’sU'd in the forlUe field of ItefriEcratioii 
ServIciitE. in this new volume yvu will find all the fund:i- 
mental |triiw-lpli*s whiih underlie praeik-ul refrlKeraiion 
S 3 ’stems in use twlay. While the contents of the ARC uK 
REFRIGKlLVTlON is aomewhat elementary, a reading will 
Etill Provo adrantaEcous to experienced eneinecra since the 
auUior has ineiudt>d many valuable tabulatiuns. 

Brief Content* by Chapter* 
rrinclhles of RefriEeralion * Parts of the RefrlKoration 
ISysteni * Installaiion * KerrieinE Refrigeration Maelibics 
■A Sen-k-in*: l*re<-cdure * service Hints * Cloasary of 
Befrigeratiun Ikiuks * Abbroviatiuna and Symbols. 

Send fifty cent* in *tamp*, money order or coin 
for your copy of ABC OF KEFKIGERATtOS— 
tt i* *ent po*e~paid upon receipt of remittance, 

RADCRAFT PUBLICATIONS, INC. 

*9-R HUDSON STREET NEW YORK. N. Y. 



NEW — JUST OUT! 


Tlic wnrid’s only magazine on this subject Contains 150 
Hlustration^ of the latest and best gadgets, novelties, ond 
siiecialties. A veritable gold mine of information which 
you cannot get in any other way. 

Every month. G.MmIETS ransachs not only America but 
the entire world h»r the newest, most u.^efiil articles of 
this tj-pe Including the latest gadget and mivelty uaienK. 

“rtlelc MADE A SUCCESS 
WITH GADGETS.** Li'arn luw Inventors beemne ricli in 
Inventing or devising siniide gadg(>is! 

If your newsdealer cannot supply GADGETS MAGA¬ 
ZINE aend 2.'r to 


GADGETS Magazine 

H-R HihIuii Sirtci. Mew Voik. N. Y. 


SERVICING A STUDENTS* TELEVISION SET-UP 

(Continued from page 84) 


Obviously the two 758, with an independent bat¬ 
tery supply, eonstituted the preamplifier and 
the 858 followed as conventional gain amplifiers. 

The plate-load resistor of the second 85 was 
also an intensity control as illustrated On the 
diagram reproduced here as Fiif, 1, Huuffh 
calculations indicated this amplifier must have 
a ^in throuifh it of at least 120 to 130 db. 
As our problem was to locate a 60-cycIc hum 
pick-up, the oscilloscope was determined upon 
as the most logical instrument. 

We had been told that the amplifier should 
pass 100,000 cycles and as this was available 
from a standard-sijrnal generator it was per¬ 
fectly practical to couple the generator through 
a small capacity to the grid of the first 75 tube. 
The vertical plates of the oscilloscoj)© could then 
be coupled to the plate circuit of successive 
stages and we could check the output either with 
a 400-cycle modulation signal from the generator 
or observe the pattern for any trace of 60-cycle 
ripple. 

This greatly simplified our problem of locat¬ 
ing the hum. It was now only necessary to go 
through successive stages of the amplifier with 
the ground terminal of the oscilloscope on the 
chassis and the high side of the vertical input 
of the oscilloscope touching each successive plate 
terminal of the high-gain amplifier. 

In each case the output proved to be per¬ 
fectly clean with no trace of the 60-cycle modula¬ 
tion. The output of the type 48 tube ran through 
a cable to the other station which was used for 
receiving. 

Our next point of test was in the power- 
output stage that consisted of 2 type 50 tubes 
in ]>arailci. Before checking the output of the 
508, the high D.C. range of a 1,000 ohntw/volt 
meter WiOs connected between the plate and 
ground. The reading indicated 525 V. on the 
plates of these tubes which was higher than the 
input condenser to our oscilloscope was rated 
for. 

It was very easy, however, to connect 2—%-W., 
1 meg. resistors in series from the plate circuit 
of the power tubes to ground and then connect 
the oscilloscope vertical plate input to the 
junction of the two rc^sistors with the other 
oscilloscope common terminal grounded. 


This gave us an image of the A.C. waveform 
in the output of the tube but the potential on 
the oscilloscope input was only one-half of the 
plate circuit voltage. Here our hum showed up. 

To make sure it was not in the plate power 
supiily, our next te^t was on the grids of the 
power tubes. Here also the 60-cycle trace was 
apparent, regardless of whether the power tubes 
were operating «r not. This left only the cable 
between the two instruments to be suspected for 
trouble. It was apparent that the long cable 
was picking up the induced 60-cycle A.C. from 
the power lines in the baseboard or floor of 
the room. 

The installation of shielded cable completely 
eliminated this trace of the GO-cycle induction. 
Low-capacity cable was used to avoid attenua¬ 
tion of the extremely high fre<iuency which was 
employed. 

It is plainly apparent that a television am¬ 
plifier presents no greater difficulties in servicing 
than a good high-guin public-address system, 
A standard midget oscilloscope, costing less 
than $5U, a signal generator w'ith a pure 
sine-wave output and a volt-ohmmeter of the 
conventional design are the only service instru¬ 
ments required for television work. 

An oscilloscope can also be used in synchroniz¬ 
ing the scanning discs although it is e<iually 
simple with an adjustment provided to rotate 
the motor frame and achieve synchronization 
mechanically. 

In checking the characteristics of the ampli¬ 
fier, that is, its ability to transmit a sine wave 
without distortion, it was necessary to sub¬ 
stitute a high-resistance load for the large 
neon tube across the output, as its reaction in¬ 
troduced what appeared to be distortion in the 
amplifier, whereas the load resistor disclosed a 
pure sine wave through the entire system. 

Had the hum we were seeking originated in 
the power supply unit, it would have been 
etjually easy to Incate it as the waveform from 
the full-wave rectifier system would have in¬ 
dicated 120-cyc)e ripple—which is easily identi¬ 
fied on a cathode-ray oscilloscope. 

This article has been prepared from data au;>- 
plied by courtesy of Triumph Manufa>cturing Co, 


INTERNATIONAL 
RADIO REVIEW 

(Continued from lutgc 91) 

bias is obtained from the speaker field coil 
voltage drop. 

A 5-tubc superhet. receiver designed around 
this amplifier is shown in Fig. 2 (just to show 
what can be done). 


A FRENCH PHOTOELECTRIC 
STUNT 

A CLEVER scheme for using a radio set as 
an alarm clock was described in the latest 
issue of La Nature (Paris). A selenium cell 
with two relays, one a sensitive type to operate 
directly from the cell and the second having 
heavy contacts to close a 110 V. line circuit are 
used in conjunction with a mirror to turn on 
a radio receiver, when the light from the mirror 
is sufficiently strong to close the relay contacts. 
See Fig. C. 

The set is tuned to the desired station in tho 
evening and the 1*K. apparatus inserted betwetm 
the electric light line and the set plug. Then in 
the morning, you are gently awakened by the 
sound of radio music—hi 1 


SOUND RECORDING ON FILM 

A S A solution to the problem of making sound 
reronlings which run for longer periods 
than the usual phonograph discs, one English 
manufacturer has placed on the market, accord¬ 
ing to the latest issue of Wireless World (Lon¬ 
don) a combined sound-film projector and all¬ 
wave radio receiver. Special 4 mm. film without 


the usual sprocket holes is used. This film is 
recorded by dying the surface of the film with 
a light-sensitive dye and recording the sounds 
in the dye by a photographic jirocess which 
embeds the recording in the film material. 

Two sound tracks are recorded on the film 
which is then run through in one direction (from 
one 7-in. spool to another) for one rt^cording 
and then reversed for the other selection. The 
recordings run for 20 minutes or a total of 
40 minutes for the entire film. 

The all-wave radio set uses the record ampli¬ 
fier for its A.F, channel. See Fig, D. 


AN EXCELLENT COIL-TESTING 
UNIT FOR THE SERVICE MAN 

(Continued from, page 123) 

transformers operating below 350 kc. If the 
experimenter so desires, however, the chassis 
may be so designed a.s to include a point-switch 
and oscillator coils for all desired fre<iuency 
ranges. 

Nevertheless, the specified value of LI is 
necessary for the proper operation of tho 
Capacity meter and should not be changed. 

Those without laboratory facilities for measur¬ 
ing tho inductance of Ll may successfully use 
a broadcast receiver a.s a check. When Cl is 
set at maximum and Cv at hiUf-setting, the 
oscillator output will be at 325 kc. Tho broad¬ 
cast receiver should then catch strong C.W. 
harmonics at 650, 975 and 1,300 kc. A tuned-R.P. 
receiver shouk) be u.sed. If now, C2 and C3 are 
set at maximum capacity (with the switches 
in Capacity Meter position), the milliammeter 
will show a strong deflection if L2 is of tho 
correct inductance. No external capacity is con¬ 
nected to the terminals during this check. 


Please Say That You Saw It in Radio-Crapt 
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VOLTAGE-DOUBLING CIRCUITS 

(Continued from page 100) 


input, the half’Wnve rectifier can tielivcr a 
maximum output vultapre equal to E. The full- 
wave rectifier can ilelivcr a maximum output 
voltage of V(*'E. while the bridge-typo rectifier 
will deliver a voltage output equal to K. The 
nuiximum output of the voltage doubling circuit 
is 2E. (These values neglect the drop in the 
tub<‘ and in the transformer secondary and 
assumes conditions of very low drain.) 

The voltage-doubler circuit subjects the recti¬ 
fiers to an inverse peak voltage equal to the 
maximum outjiut voltage which Ls also the case 
with the bridge rectifier. The full-wave and half¬ 
wave rectifier subject the rectifier tube to an 
inverse peak voltage equal to twice the output 
voltage. This shows another advantage of the 
circuit which permits the use of low-voltage 
rectifiem to obtain outputs up to 1,400 V. (the 
maximum Pf»ak inverse voltage for the popular 
rectifiers like the 5Z3, is 1,400 V.). 

For purp<).ses of calculation, the circuit can 
be considered as 2 half-wave rectifiers connected 
in series. Considering the condensers Cl and 
C2 to be dischargc<l at a constant rate and 
neglecting the voltage drop in the tube and the 
transformer secomlary, the relations between the 
secondary voltage aiul the average output voltage 
as well as the waveform of the ripple are illus¬ 
trated in Fig. IB. The calculation of the average 
voltage G acra'^s one con<len.ser is rather com¬ 
plicated and was described by R. W. Armstrong 
in his article “Polyphase Rectification Special 
Connections” appearing in (he January 1931 
issue, Proc. I. R. E. Following are the equations 
which were usetl to plot the curves in Fig. 2. 

OBTAINING VOLTAGE CURVES 

While the condenser is discharging, the in¬ 
stantaneous voltage across it falls off according 
to the equation: 

g =; E - J0/2.«tfC 

where g is the inManianeouft voltiige across 
Cl, E is the peak voltage of the transformer 
secondary, J is the discharge current (load cur¬ 
rent), ^ is the phase angle of the voltage vector, 
f is the frtKiuency and C is the capacity of Cl. 

Recharging of the condenser begins when the 
instantaneous supply voltage is equal to g, or 
when 

E - J d/2af C r= E cos 0 

The aver.-ige voltage across the condenser dur¬ 
ing discharge is 

G'= (E + Ecosft^)/2 

where is the pha.se angle at the moment the 
condenser starts recharging. 


The average voltage across the condenser dur¬ 
ing the charging process is 

G'':= [l/(2a^ 9 1 ] f Ecosddd — 

J ». 

[E/( 2n-»,)sin»]|''' 

The average of the two is 
Gr=rd^C/-i- (2.T-dJG^]/2 

The curves in Fig. 2 show the ratio Eac/Edc 
plotted against the load resistance for different 
values of capacity. Factor refers to the r.m.8. 
value of the supply, a sine wave is assumed and 
the curves were calculated for 60 cycles only. 
The capacity values represent each condenser, in 
other words there are 2 condensers of the value 
shown on the curve. An example of the use of 
the curves follows: 

USING THE CURVES 

An amplifier requires a power supply of 400 
V. at 200 ma. If the input condensers have a 
capacity of 16 mf. each, what is the required 
secondary voltage? The resistance of the load 
is 2,000 ohms. Enter the chart from the resist¬ 
ance scale, follow the 2,000-ohm line until it 
intersects the curve marked 16 mf. Then, follow¬ 
ing the horizontal line to the left, find the 
reiiuired ratio: Eac/Edc.425, or Eacrr.425 X 
400 —170 V. The effect of the variation of 
capacity js easily esUiblishod by doing the same 
with other condenser values. It should be noted 
that the answer obtained does not take into con¬ 
sideration the drop in the tube. 

In order to secure some idea of what this drop 
would be, it should be remembered that the 
voltage drop in a high-vEU'iiiim tube increases 
with the current but not linearly. Increasing the 
input capacity will increase the average current 
through the tube and therefore the voltage drop. 
Consequently, the drop in the tube increases 
with current and also increases with capacity 
when the current remains the same. Curves of 
the performance of a 25Z5 tube working directly 
from the 110 V. lines, were compared with the 
curves in Fig. 2. From this it was shown that 
for the same load resistance and the same input 
capacity, the curves of Fig. 2 gave a D.C. output 
voltage which wra.s between 60 and 80 V. too 
high compared with the performance curves of 
the 25Z.5. Thus the drop in the tube was 50 to 
80 V. (These are approximate values and were 
calculated for drains between 20 and lOO ma. 
and for condenser values of 4, 8 and 16 mf.) 

Thh article hatt been prepared from data sup* 
plied btj ccurtesy of Actovox Corporation, 


ORSMA MEMBERS' FORUM 

(Cm\tinued from page 100) 


Thanks for your compliments, Mr. Steele?— 
we don’t blame you one bit for your sUiunch 
defense of Udevision in England. Perhaps our 
Philco friend (* April Radio-Craft, pg. 5 k 3) 
was a bit near-sighted—or maybe he viewed 
English television at its worst. The application 
blanks have gone forward to you. 


OUST "FLUNKEYS", SAYS SERVICE 
MAN 

Radio-Craft, Orsma Dept.: 

I read the article (July 1936, pg. 23), some 
time ago, by Russell E. Lanning, on what he 
thinks of the service business, and am taking 
this opportunity to comment. 1 thoroughly agree 
with him that you cannot make your salt at 
radio service, because, there is nothing but 
grief in it. The whole trouble lies In the fact 
that there are too many “flunkeys” in the radio 
service biisin<‘ss. 

These flunkeys, just to make a few cents, will 
repair a radio set for practically nothing; they 
even show the customer the wholesale prices on 
parta they install and show the customer just 
what they make on a job. V/e have them here. 

Mr. Lanning states that it is not enough 
money to charge $3.00 for installing a volume 
control. It isn’t, hut he is still in heaven if he 
can oven get that, as here they will do it ftir 


$1.75, or even less, jast to get the job I I have 
had so many jobs that have been butchered by 
flunkeys that it isn’t even funny anymore. Then 
the customers expect me to put the sots back 
in first-class condition for a song. 

If you charge over $.5.00 for a radio repair 
job in this town you are “a crook and a swind¬ 
ler,” and as far as buying any test equipment 
to keep up with times, I wouldn’t spend a dime 
the way things are today. If you can’t make any 
money why spend any? (”No tickoe—no 
wiishee,” brother. You can’t got to lat-base, 
with the modem radio set, if all you own is a 
screwdriver, pliers, an<l a meter.—AWit or j 

I have had a wonderfully clear insight on the 
radio situation in the past years, I have con¬ 
tacted many, many Service Men in the miildle- 
West and have yet to see one who is making a 
living, instead, they are all starving. I have 
also worked vcith radio engineers who design 
radio sets and have worketl in a recently-<level- 
oped radio factory in this city, but it went 
“busted”:—too much chain store competition. 
(Many manufacturers are kept doing a rushing 
business, selling to chain stores!— Editor) 

After having talked to hundreds of Service 
Men. engineers, factory men and builders of 
ra<]io c<)iiipmeiit, I have come to one conclusion: 
that the mdio game is just a “racket” and the 
only way to make anything in the radio field is 
to start a racket of some kind, as there is no 
(Continued on page 126) 
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CORPORATION 

: : EbM^tiLr.T. 


Successful Servicing 


For Prolessional Servicemen 

RSI advancstf home-study training in Radio 
Service and PuhtU Address work is the 
”Key” to Successful Servicing. It gives you 
the latest instruction on what goes Into 
modem receivers, and basic knowledge of 
how complex circuits work. It familiarizes 
you with various types of vacuum tubes. 
It gives you the ability to progress from 
the ••mechanic” stage to that of an expert 
specialist. For complete details write to— 
RADIO SERVICE 
INSTITUTE (Dept, RC-8) 
3308-14lhSt..ll. W. WASH. 0. C. 


WRrrE TOO AY FOR 

FREE BOOK 


Kills that Xoise! 


★ Handy line filter. Plugs in wall outlet. 
Set plugs into receptacle. 


★ One of several AEROVOX Interference 
Filters now available. New types shown 
in latest catalog. 

★ Such accessories sell on your service calls. 
Every critical set owner wants one. Extra 
money for you. 


Ask for n AT A • • • 

Let your local jobber tell you about these 
money-makers. Or write us direct for new 
catalog. 


MILLION 


TUBE 

TESTER 


FEATURES 

f. Emission 

2. Metal Tubes 

3. Shorts Hot 

4 . Leakage Hot 

5. Resistance 

6. Electrolytics 

7. By. Pass 
Condensers 

8. Neon Align¬ 
ment 

MODEL CN 

$095 

NCT 


Here’s what the Serrlr© >ren say about the Xew 
Miiliixt Tulv Tej»rer! ".Moxt valuable iKjrchase of test 
r<juip]ni-nt ue made ilurini: the hist year.” "It shows 
up wiMk tulM-s better tlun n>y expensive— tester,” 
If your ji liber raniiot sui>i>ly you—order direct— 
2D'r required on t'. th I>. orders. Tear mit 

tills ad aiKl setui it to us NOW fur roiiipiete infomia. 
tion on tho entire Million line. 

RADIO AND TELEVI¬ 
SION LABORATORIES 
559 N. UNION ST., CHICAGO, ILL. 


MILLION 
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PUBUCATIONS 

C 9ciM e r ii*i r n 14 r ■ 


list boliw a larRO number of radio, shortand mcrtianiral *'hwv-to-niake-it'' designs. 

Kach Is a aperial publiration oriuin.'itod by masters in their resi>crtivr fletils. 

For the first time, at the low price o< TEN CENTS, you are now enabled to buy a complete design with photographic 
reproductions, complete mechanical layout, and full description to make it possible for anyone to build the project 
in Question. 

Till* name of "Madio rublhalions'' li.ns liiiomc a hou.seliold word Ijeeau-se tld» <onip.iiiy has for many years specialized 
in rad’o and mIIut literature of spoiial i|itiTi*>l to the exiMTi met iter. 

PLEASE ORDER EACH PROJECT BY ITS PUBLICATION NUMBER, and use the special coutwn below. 

We aeeciJt money-orders, cash, checks or new i‘ .*< stami's. (No foreign stamps or eurreiiry ean he acrepted!) If you 
send rash or stanaps. register 3‘our letter to Njifeguard against loss. Money refuiul«>d if yon are not .satUlh^l. 


ANY TWELVE PUBLICATIONS FOR ONE DOLLAR 


Partial List of New 10 Cent Publications I 


SHORT-WAVE RECEIVER PUBLICATIONS 


HOW TO MAKE THE 2 TO S METER TWO-TUBE LOUD¬ 
SPEAKER SET. Thta receiver may Ik* um*«I w»Ii hatierieii 
or with an A.C. imwer iMck. Packs a liig wallop.. .No. 107 
MOW TO BUILD THE CIGAR-BOX 1-TUBE “CATCH ALL*’ 
RECEIVER. An cffccllve aliort-wave luitlery set which fits 
intfi a small ciEar-lH>x, insuring htRh |>nrUit»ilitv yet 

great efficiency...No. Ill 

NOW TO BUILD THE PORTABLE MfNIOYNE SHORT-WAVE 
BATTERY SET. Uacs no serial, no grounil. The total 
weight is ;tV 4 Iha. ami meaaures 5x.’»x6 Inches. Self- 
contaiiKMl hntterics. tul>e. coiidensers. and loop. Highly 
aoiisitive circuit.No. 114 


HOW TO BUILD THE HAM-BAND «<PEE-WEE" 2-TUBER. 

A dandy ret-eiver with high efficiency and bandsiircad 
tuning. W’ork* a louftspeakcr. ycl the entire receiver is 
no larger than your liand. Works with either hatlcnes 
or an A.C. power i»ack. no. IIS 

HOW TO BUILD THE DUO-AMPLIOVNE. The ideal l-tul>e 
set for the beginner. One of the finest 1-tuhe seta: it 
really gives 2-tube pcrfnrmaiirc. Made for battery «>pora- 
tloii. with only ten-foot antenna brings »n llic goml 
Kuro|>oan stations...No. 116 


RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS 


HOW TO BUILD A SUPER-SENSITIVE ALL-WAVE CRYS¬ 
TAL SET. Just the thing for beginners who wish to have 
an essy-lo-operate crystal set on all-waves aiul winch 
will separate all the atatlona. Can lie made for leas 

than B2.0O. Uses no tubes 4ir tiatteries.No. 121 

MOW TO BUILD THE 2.TUBE '‘PENTODE PORTABLE*’ 
BROADCAST SET—the lightcat. amalleat hoI giving Inud- 
aiieaker volume on hattorlea. Weighs leas than 12 pounds. 

Ituilt In a small, portable case.No. 122 

HOW TO BUILD THE RADIO “TREASURE'* FINDER. This 
IS a really Hensltivc and practical “Treasure’’ finder. 
.Simple t4i huild and giiarantCKHl to work. Uses 4 tulM's. 

Can lie Imilt for less than $1^1.UO.No. 123 

MOW TO BUILD THE OERNSBACK ONE-TUBE PENTODE 
loudspeaker set. This is tlie liest one-tulie loud¬ 
speaker set ever ronatrucled. It works on batteries, and 
Is for hniadrast reception. Extremely sensitive. . . No. 124 
NOW TO BUILD THE WORLD'S SMALLEST ONE TUBE 
battery RADIO. So small that 11 is actually l>ullt in a 
cigarette case. The wonder act of the last New York 
radio show...No. 12S 


HOW TO BUILD A 6-TUBC BATTERY ALL-WAVE ’’FARM 
PORTABLE" SET. ranging from 12 to 2,100 meters. A 
real portable that putla in the stations.No. 126 

MOW TO MAKE AN A.C.-D.C. ONE-TUBE *’DEAF AID.” 

An excellent aid for the liard-of-heartiig and deaf, for 
theatres, churches, and the home. A godsend for all 
afflicted persons. Can be built fur a few dollars. No. 127 

MOW To BUILD A PIANOTRON. For less Ilian tw** «lnl- 
lars. |ilua a few Jnnk i>arts which you have, you can now 
make a t>eautifui musical iiiMrument. 0|iei-su*d hy three 
radio tulM's. 11 has an actual keyboanl. aiul you ran play 
tunes. Works on “A” and “11“ haticrica. A great novelty 
due lo the unusual music which tssuf>s from the Inud- 
speaker.No. 128 

How TO BUILD THE ONE-OOLLAR RADIO. Impossible 
though it sounda, for one dollar you can build a radio 
set which inclufles a radio tui>e anti a pair of head¬ 
phones and batteries. You make everything yourself, 
outside of the three last mcutioned items, from wood 
and spare meui parts.No. 12B 


MECHANICAL PROJECTS PUBLICATIONS 


MOW TO OUIID A AIE-WIK AUTOMOIIIC. A» ultr,- 
amall automobile that can be built for leas than lO 
dollars. Will carry two t7-ycar-old boys. Huns 35 miles 
l»er hour and lOO to 125 mites on one gallon of gas. 

.No. 132 

HOW TO MAKE A BAND SAW FROM OLD AUTO PARTS. 
Made from old Ford and Chevrolet pans. Capable of p**r- 
forming delicate and aatlsf.ictory work, Cses 2.'>-gaugo 
10 and 12-incli band saws. Assembly is easy for each 

part fills its allotted place iierfoctty.No. 13S 

MOW TO BUILD A REAL LATHE FOR S5.00. Requires a 
few liand tools, about *5.0t» worth of raw material and 
patience to build. The lathe is capable of drilling, mill¬ 
ing. trimming, lioring and thread cutting.No. 136 

HOW TO BUILD A SIMPLE PORTABLE REFRIGERATOR. 
A n-al refrigerator. Ikn-s not use icc. The cooling unit 
ot>erates from an alcohol flame, oil burner or own fire. 
Eaay and Inexpensive lo build. Excellent for boabt. camps, 

picnics, etc.No. 138 

NOW TO BUILD LARGE TESLA AND OUDIN COILS QtV- 
INU IS-INCN SPARKS. Interesting high.frequency ap- 
par.;itus with which many h^h-frequcncy and x-ray ex- 
l>erlmcnts can be (icrformed. Capable of producing 15,000 
vuUs.No. 141 

yo make an arc WELDER. A real arc welder cap¬ 
able of doing commercial joba satisfactorily. Us 4 *a a heavy 
duly transformer which operates from the llO-volt A.C. 


MOW TO USE AN A.C. ARC WILDEH- Companion publica¬ 
tion to the one listed directly before. Very informative; 
espc^cially to the garage man or mechanic who has had 
little or no experience with an arc welder. Contains many 
important diagrams snd photographs of actual work done 

with an arc welder.No. 143 

HOW TO MAKE YOUR OWN MICROSCOPE. A microscope 
which the home mechanic can easily build In hla shop. 
The lenses arc obtained from Ihe finders of a camera. 
AlthcMigh simple .and eaay io build. It is a thoroughly 

pracllcal and efficient instrument.No. 144 

WAKE A WIMSHURST ELECTROSTATIC MA- 
. ,easily constructed generator of static dec- 
ir***!}^.discharging a fat three-inch spark. 

srhoola where electricity Is taught. Can lie 
built for loss than t2.00.No. 14S 

NOW TO MAKE A POWER DRILL PRESS FROM SCRAP 
PARTS. An excellent practical drill preaa that will make 
work easier for the meriianlo. About S2.00 worth of 
raw material and scrap iron are the only requirements. 

. No. 146 

HOW TO make AND EXPERIMENT WITH AN ELECTRO- 
PNORUS. With this device numerous interesting exi»eri- 
ments with sUMc electricity can be performed. Many 
of these experiments arc tnoroughly explained and il¬ 
lustrated.. . . No. 148 

MOW TO MAKE AN ARC WELDER FROM AN AUTOMO¬ 
BILE GENERATOR. ........... .No. 149 


RADIO PUBLICATIONS 


99A HUDSON STREET 


NEW YORK, N. Y. 


RADIO PUBLICATIONS, 99A Hudson Street, New York, N. Y. 


, . for the puhlicattona listed by numt>cr. at 

right. *1 IOC a Cony <ONK HOLLAR FOR ANY TWKLVE PUBLICA¬ 
TIONS.! These iiubllcatinns are to lie sent to me postpaid. I have 
placed a circle around each number which I want. 
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ETCHED-FOIL DRY 
ELECTROLYTICS AFFORD 
IMPROVED FILTERING 

A low power factor l.s a daiirnble character- 
ifttic in a contlensor. it is true, but there may bo 
componsatinic factors in a unit of high power 
factor that would greatly alter the answer as 
to which would be more suitable for use in a 
piece of apparatus. 

With this thought :is a starting point. Cornell- 
Diibilier Corp. engineers call to the attention of 
the technician the fact that the high-power factor 
etched-foil dry electrolytic contlonser. in view of 
the increased capacity which the etched-foil 
tlesign makes possible, actually atTorils betfer 
filter action than plain types of condensers of 
the »amc size. 


SOUND SYSTEMS HELP 
IMPROVE LABOR RELATIONS 
IN FACTORIES 

One method of obtaining closer unity down to 
the youngest workman in the factory, and in 
atldiiion promote better working conditions, more 
pleasing surroundings. and of course if possible, 
increased efficiency, says O. J. Irving, Sales Pro¬ 
motion Manager of The Webster Ck>. (Chicago), 
is to install and utilize a sound system. 

Such a system properly installed, with each 
reproducer adjusted to suit local-noLse conditions, 
not only afTord.s instant group-address by voice, 
during working hours, but also may supply 
music, new.t, and so-on, during rest periods 
(luncheon, etc.). 

Please Say That You Satv It in Radio-Craft 


(Continued from preceding page) 
money in the service field, but it Ls the Service 
Man and future Service Men who are the suckers 
today and keep alive the radio rackets. 

Then there is the “parts racket," millions of 
ilollars worth of gyp parts are sold daily in thi.s 
country. Finally there is the magazine end 
which depentLs entirely on the Service Man; 
Just think of all the magazines there are on 
radio today, and the money they take in on 
advertising. 

It is in these various fields that the m<iney 
lies and not in Service because if there was any 
money in servicing the chain stores would have 
gobbled it up a long time ago. 

Hut. setting all else aside as they do not hurt 
the Service Men iu themselves something should 
be done to stop this misleading advertising about 
the big pay jobs and learning to repair radio 
sets after 2 le.ssons. If your magazine will 
champion this cause it will do more good for the 
Service Man than anything else in the field 
today, and I think if a canvass were made of 
this, three-fourths of all Service Men would 
agree with me. 

blLMEK IIoEPPNER 


Frankly, we can’t entirely blame brother 
Hoeppner for feeling wrought-up over condi¬ 
tions which he has encountered, but. on the 
other hand, there is a great deal to be said 
not so much in defense of certain present, 
sporadic conditions such as Mr. Hoeppner men¬ 
tions, but rather in fair and just recognition of 
the fine work many representative service or¬ 
ganizations are doing, and the future that is in 
store for the service fiefd as a whole. 

Taking Mr. Hoeppner s comments in their 
.setiuence. we find that "flunkeys" get under his 
skin. '•F'lunkeys," we ii resume fr<»m Mr. 
liueppner's letter, are incompetent radio men 
who "chisel" on prices just to land the job. 
With this as a beginning our commentator pro¬ 
ceeds to tear into various radio set-ups which, 
for the purposes of emphasis on his viewpoint 
concerning flunkeys, he graces with the term 
"racket." 

We believe that the crux of the situation i.s 
nicely summed in the editorial in July liadio^ 
Craft, by Hugo Gernsback, entitled, "Modern 
Radio Servicing." One paragraph in particular 
merits being quoted: 

**/ believe the time will come when no 
radio owner will be foolish enough to trust 
his set to every s^ray Service Man who isn't 
known in his community, because the 
owner will be afraid to trust a set to any 
one unless he is generally known to be 
thoroughly reliable.” 

Now if you carefully analyze the present 
status of radio receiver construction it will be 
found that only experience! radio men can 
properly service these receivers, as the above- 
quoted paragraph points out. 

Where then are these experienced radio men 
to be found? It is true that the present crop 
of practicing technicians is in position to 
take care of a certain amount of this business 
but at (he same time it is necessary to break 
in new railio men to take the place of those 
who in time will leave the servicing field. 

"The schools." is one answer of the question 
as to where these experienced radio men can 
be obtained. Contrary to the opinion of those 
who have not attended the correspondence or 
resident courses of well-known railio schools, 
none but persons well-versed in radio ever re¬ 
ceive diploma.s—the examinations are much too 
Btiflf to permit any but those who are wdl-up 
on the subject to pass the examinations. In the 
opinion of ratlio men who have completed serv¬ 
icing courses in well-known schools and who 
know whereof they speak, the radio schools 
cannot he termed a racket. 

"Yes," some of our reiidcrs will remark, "but 
what about the parts racket?"*—the daily sales 
of millions of dollars worth of "gyp" parts? 

The answer to that inclutles reference, once 
again, to the quoted paragraph of Mr. Gems- 
back- The Service Man who continues the prac¬ 
tice of considering his customers merely os 
"suckers" and continues to repair their radio 
seta with distress merchamlise having char¬ 
acteristics intuited to the job in hand, or who 
ii.ses replacement parts of an inferior quality, 
automatically is digging his own business grave 
into which he will be pushed by popular opinion. 
The legitimate parts supply houses are a 
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godsend to the Service Man—otherwise, where 
would he be without these organizations which 
are willing to **hold the bag“ by purchasing 
radio equipment in huge quantities, from the 
manufacturer, in order to be able to sell the 
items piece by piece to the Service Man in 
Oscaloosa who nee<ls only one of this and one 
of that? Without the parts supply houses the 
radio Service Man wi>uld have to go back to 
the old stalUH, which many seem to have for¬ 
gotten. of waiting weeks and even moaths for 
a manufacturer to get around to taking care 
of his individual orders for radio parts in retail 
Quantities. 

As rcjgards magazines, we believe Mr. Hincks* 
letter, following, answers the question of wheth^* 
they are of material help to the radio man. 

There is lots more that can be said on these 
subjects but neither time nor space permit us 
to continue much further at this writing. 

In conclusion we can only siiy that we deeply 
appreciate the economic situation of many Serv¬ 
ice Men as indicated by Mr. Hoeppner. but such 
conditions have always existed in varying de¬ 
grees in every field and will continue to exist. 
However, where this situation in the radio field 
has been exaggerated in the past due to the 
fact that radio is a new industry that has grown 
too fast to enable it to completely accommodate 
itself in various branches, the pressure of neces¬ 
sity. as pointed out in the quoted editorial, is 
rapidly allc^viating these fundamentally unsound 
conditions. 


Radio-Craft. Orsma Dept.: 

This note concerns the letter of Mr. Edward 
Rosmarin published in the May 1937 issue of 
Jladio^Craft. 

I have always admired Radvo^Craft for being 
a radio publication that did justice to all inter¬ 
ested in radio—the beginner and the veteran 
alike. Who would carry on the science of radio 


if there were no beginners, and how could they 
begin if there were not one radio publication 
helpful and kind enough to start them on their 
journey? As to the objection to having kids 
enter one’s store to ask information: if the 
Service Man in sympathy with this objection 
will recall, he, too. was a beginner who obtained 
his first knowledge of radio in much the same 
manner. Inasmuch as I was one of those begin¬ 
ners, / am only too happy to assist those who 
come to me as 1 went to others in my green 
days. (Italics, ours.— Editor) 

If you (Uadio~CraSt) forget about the beginner 
as you were advised. I am positive that your 
circulation total will drop far below the state¬ 
ment on Radio-Craft*8 cover. Why? Because for 
every successful roan in radio today there is at 
least one beginner, and, being omitted from 
your publication, these beginners will have no 
reason to purchase Iiadio~Craft, Hence, decreased 
subscription and newsstand sales. 

The fear of decreased business due to begin¬ 
ners gaining confidence in themselves is com- 
punible to the possibility of a 1-W. electric 
lamp’s drawing more current than a 100-W. 
electric lamp. 

1 am confident that the editor and the broad¬ 
minded radio men can realize the importance of 
Radio-Craft’s continued fairness to ALL inter¬ 
ested in radio. 

Charles S. Hincks 

P.S.—Inasmuch as you published Mr. Roe- 
marin’s letter 1 think that your publishing this 
letter would be greatly appreciated by ALL. 

C. H. S, 


Radio^Craft agrees with Mr. Hincks. We will 
continue to help initiate the neophyte into the 
rapidly-growing fields of radio, public^uldres.s 
and electronics. We are certain that every broad¬ 
minded technician, recalling his early work, 
will say ’’Amen!” to that. 


OPERATING NOTES 

(Continued from page 89) 


the trouble. More often the large roller on the 
ehaft is at fault, working too loose and not 
rotating with the shaft. The remedy is to in¬ 
crease the tension of the small spring at the 
rear end of the drive shaft by tightening the 2 
small nuts at the end of the shaft, the back nut 
serving as a lock nut. 

Poor sensitivity on the short-wave band with 
the low-frequency end of the band almost dead 
is almost invariably caused by an open-circuited 
0.003-mf. series condenser of the poKlage-stamp 
type. This unit is identified by orange, black 
and red dots on the condenser, and lh liK*ate<l near 
the wave-band switch, connected from on© ter¬ 
minal of the BwiU’h to chassis. 

The complaint of intermittent reception and 
the symptoms of station hiss and widening of 
the shadowgraph indication when the volume 
level drops, has been traced to an open-circuited 
0.05-mf. grid filter condenser in the R.F. sec¬ 
ondary-return circuit. Faulty internal connec¬ 
tions to the pigtail leads is the cause. Leakage 
in the same condenser, part No. 30-4020, produces 
the condition of 2-6pot tuning on the more power¬ 
ful stations, where 2 points of resonance are 
indicated upon the shadowgraph about 10 kc. 
on each side of the assigned fretiuency for that 
station, with distortion between the 2 peaks. 


Philco 2ft. 29, 45, These models are similar, the 
28 being an A.C.-D.C, chassis and model 29 
employing a shadowgraph. With this difference, 
the 29 and 45 are essentially the same. The 
symptoms of weak and distorted reproduction 
or inoperatiun with the attendant circumstances 
of either low or lack of plate voltage on the 
75 tube, is due to a leaky or short-circuited 75 
plate filter 0.1-mf. condenser. This unit is 
mounted together with the two 70,000-ohm car¬ 
bon plate resistors upon the terminal strip under 
the power transformer. In several instances 
where this 0.1-mf. plate filter condenser has 
been found short-circuited, the lower 70,000-ohm 
plate resistor has also been found open-circuited. 

Noisy tuning and noisy reception at the high- 
frequency end of the short-wave band has been 
traced to the pressure of oil on the bearings of 
the dial-drive shaft and pulley of the condenser 
drive assembly. These components should b© 
carefully cleaned with carbon tetrachloride to 
effect a repair. The same condition of noisy 
tuning with the additional symptom of inopera¬ 
tion at some point in either tuning hand is due 


to burrs or flakes on the plates of the condenser 
gang which short-circuits stator to rotor at 
intermediate points. By disconnecting the tuning 
coils from the stators of the tuning gang and 
applying high voltage, which may be obtained 
from the receiver itself, across each stator and 
rotor, turning the condenser gang through its 
full range will produce an arcing at the shorted 
points which will burn away the offending flakes 
or burrs. 

Intermittent reception, fading, hum. and the 
inability to properly control volume have almost 
invariably been found to be caused by the 
volume control. This failure is usually made 
apparent by simple manipulation of the control. 
Replacement is essential and should be made 
with a new type unit that is being supplied by 
the manufacturer. When the action of the volume 
control is noisy due to the usual contact re¬ 
sistance. smooth and noiseless operation may be 
obtained by removing or isolating the volume 
control from the diode load circuit with a 0.25- 
meg. carbon resistor and O.Ol-mf, condenser. 
Th© lead to the ungrounded lug of the volume 
contrtj] is unsoldered and the condenser connected 
between the lead and volume-control lug. The 
resistor is employed to complete th© diode-load 
circuit. 

A slipping condenser drive, although it may 
be, is not always due to a worn cable or in¬ 
sufficient tension of the drive-cable spring. Most 
often the large roller on the drive shaft is at 
fault, working too loose and not rotating with 
the shaft. The remedy is to increase the tension 
of the small spring at the end of the drive shaft 
by tightening the two nuts. In this case, the 
back nut serves only as a lock nut. 


Philco 44, 44B, 144, 144X, 506, The seemingly 
unusual condition may be found in these models 
where the level of volume increases sharply when 
the wave band or range switch is rotated just 
off range No, 1 (the broadcast band) going to 
range No. 2. If left in this intermediate posi¬ 
tion, a further check will also disclose that 
although volume has increa.sed, selectivity be¬ 
comes poor. This can he seen from the fact that 
the higher powered broadcasting stations appar¬ 
ently run into one another. The trouble is due 
to the antenna or band-pass coil, which on these 
models is employed only with the bro8dca.st hand, 
being cut out of the circuit before reaching range 
(Continued on page 128) 
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TAl.K. BAlf 

The first word used to abbreviate 
inter-communication systems. 

-NOKOIL- 



The first small permanent mag¬ 
net dynamic 
speaker to be 
used in Talk- 
Bak* Sys- 
tems. 


Model W T.B, Model 682 T.B. 

5” S’* 


Write for information regarding 
these brand new speakers manufac¬ 
tured especially for Talk-Bak* Sys¬ 
tems and requiring no equalization. 

Ask for the name of our nearest 
distributor. Wright-DeCoster dis¬ 
tributors are always anxious to co- 
j operate, 

WRIGHT-DECOSTER.inc. 

2251 Univertity Avs., $t. Paul, Minnnota 

Export Dept.—M. Simon* A. Son Co.. New York. 

Cable Address: **Simontrice.*' 

Canadian Office: Associated Sale* Co., Guelph, Ont. 

eCopyrlKhtcd 



THE STtMMTHI and EARLY FAIX EDITION 
of the 1937 Kadnlek Trofll Guido Is the most t-om- 
plete and up-to-duto radio parts bmik ever Luh- 
lishod. th’cr IDfM) new Items . plus .\N AD- 

SHOWING ov n:\n uiMtKiVKK modki>i. 

1Udi)U*k‘s new e<titlon l» liie orih jIkoIuicIv NKW 
parts book in Radio! New repair parts, New l4‘st 
instruments. New auto ractios, .New la(m»« reulvifs. 
and New I*.-A. eauliiment. (nt>tilns mor IJ.ono 
Parts , , , the mo«t extensive list huts of repta«-e- 
ment condensers, resistors, volume controls, trans¬ 
formers, and auto radio parts and aceesaories e>v'cr 
assembled under on© cover. 

• • • 

BADOLEK SER\T<T5 IS FAST ANT> DF.PENTI- 
AHI.E. There’s ivt Sit-lhjwn. l4a3‘'I>own. or Slow- 
1>4n\ii it the Itadiflek—otir orKaiila.itioti is beared-up 
to Starve )'ou best, to (civc yiHi wlutt you want when 
want it and at tiie RIrIiI Frici-i. Send for tliis 
Big New Book TODAY -it’s FREE! 


R A D O L E K 

601 W, RANDOLPH, CHICAGO, Dept. C-ft 
Bend mo the Radolok Radio Profit Guide free. 

Name ■ ir,, ■- 

Address ... .. -. 

Seiricemanf D Dealer? O Experimenter? D 





















128 


RADIO.CRAFT for 


AUGUST 


1937 


BOOK REVIEWS 

iimiHimin ..... 


ADVERTISERS’ INDEX 

A 


Aoro\‘oX ('orperution. 

.125 

Allied Raclici <'erlMir.itluii. 

.120 

AjiU)erltc (’onKir.it lull. 

.ll)6 

Ainiillflcr (‘i». of Aniiririi. . 

.lliK 

AmplUone I’rodiicfs Crmpany. 

.IM 

Arrow Radio. Iiie . 

.Kil 

A.tow .Sales OiDi]i.in>‘. 


B 

Brush Derrloisuent Company .. 


C 


Otitral Uadin I.iibwatorh-s. 


Clasilfted Section.. 

.Hi 

Clough-Brcnglc Ctunpaiiy. 

.113 

Cornish Wire Cuiiu>uiiy. 

.1«4 

Cornell-Dubiliar Curporatlon. 

. Hack Cover 

E 


Electronic Design Corporation. 

.103 

G 


G & G Genuine Majestic Refrigerator and 

Radio I’artj Srn'ioe..... 


Gadeets MagaTilne. 

.121 

tiencral Cement Mfn. I’onitKin.;. 

.112 

Coldentone Radio (^impany. 


Orenpark Comiun). 


H 




IL'grade Sylvaiiia furiKinitittii. 

.Ill 

1 

International Transformer Co. 


K 



.105 

Uolel Kiiirkorboeker... 

.no 

L 


lisnraster. Allwine A Rnmmcl. 


Tile Lifetime t ui-poratiiiii. 

Liocoln Engineering ScImhiI.. 

.112 

.12(1 

M 


Motal Cast Products Comiiaiiy. 


11111 lion Radio A I..ib>>. 


Modell . 


N 


National Radio Institute. . 


National S<‘Inii>I8 .. 

.Ill 

National Union Radio Onp. 


P 

The Plan Shoii. 

.114 

R 


UC.\ Institutos, liic.... 

.112 

HCA Mfg. IiK . 

.hlH 

Radio He Teihnical Pulil. i n.. 

. . -IJil. 121 

Radio & Television Instltuic. 

.iJn 

Radio Circular (.‘urapany. . 

.ll!> 

UH4I1o (Ity l’r4KlUc(S C4>lll|IHll.S. 

.1 111 

Ha4lio I'lihlicatioii- .. 


Radio J^i*r\lce IiistUiile . 

.123 

Radio TruiiiiiiR Asmn*. o: Aiiicrka. 


Radd4>k <'oinpan>'.. 

Kart 1 leon I Todoction ('4irp. 

.llli 

Ueadrlte Mclcr Wi>rlvh.. 

.11: 

Ife^mlniFtnn lEiiiiil. Itn*^ . 

_ Ins 

Jf.lin 1' RIiWt __ _III 

S 


.K. <t. S. Curioralitm. 

.Ill 

siiallcros- .Mfu CuTiip.iii> . 

.I2:f 

Sidar .\|fg. <‘uiiui.iii\ .. 

..1 lll't 

.*<ui)r4'iiie liistiUiiiciit.' l‘(i.|i. . ...in ule 1 

■‘inlit <.«\er 

T 

Tavd'.i Silcs 4 ■iirMiiy. 

.lOfl 

Tc!4‘i..4*\ 4’ . . 

.Ills 

Triple,! Klcc. iiNlruiiii-irl 4',i . . 

.hill 

Triumpii .'Kg. (‘uiiipaiiV. .... 

.122 

Try-Mo Hudlu t'u.. tin-. . 

. ...120 

Tiiiig Sill Lamii Wurk.i, Inc. 

.113 

U 




W 


WVlbvorlli TradliiR 4‘<)ii)|>,iiiy. 

. . .101. 118 

NVcsUhi Klee. Iii>;iiiiii4-id Corp .. .. 

.hi3 

Wlioleealc Uadin S;tvIc4‘ C i. 

. .. 1 Id 

Z 

ZoPh.'r Ra4lio Cuiupauy. 


(While every precaution is taken 

to insure 

1 accuracy, we cunn<»t guarantee a?«ainst the 

1 possibility of an occasional change 

or omis- 

1 Sion in the preparation ot‘ this ituii 

vx.) 


FLECTRONIC TELEVISION, by George H. Eck- 
hardt. Published by The GoodhearUWillcox Co,, 
Inc. Size, 6x9 ins., 162 pa^es: 82 fifrures. Price, 
S2.50. 

On the assumption that ’‘Practically all of the 
basic resesireh in (electronic television) has been 
dune in the laboratories of (Kurnsworlh and 
ItCA) and it would be im|>OHHible to conceive 
any new development that would not encroach 
upon the bailie research done in one or the 
other of the^e lab<iratories.” the auth^ir procee<ls 
to evolve a book that ties-in the major w’ork in 
the field of television accomplished to date in 
the laboratories of these companies, int4i a homo- 
Keneous wrhole that is interesting, informative 
and authoritative rea^Iing. 

The photographic illustrations rcprotluced ex¬ 
ceptionally well on the coaUn) paper which is 
used throughout the book. 

The volume is divided into 3 parts as follows: 
Part I—The Pick-up and Transmission of Elec¬ 
tronic Pictures; Part II—The Reception of Elec¬ 
tronic Television Pictures; Part III—The Ry- 
Products of Electronic Televisi<»n Research. 
Part I has 12 chapters. Part II has G. and 
Part III. 3. 

To print the contents-listing of a representa¬ 
tive chapter, as it appears in the contents page, 
would not do justice to the book. Instead we will 
outline as representative text the actual con¬ 
tents of one chapter. Chapter IX. “The ‘Sawtooth’ 
Wave Current.” discusses the basic action of 
the title subject in detail; 4 large figures adc- 
<iuately illustrate the text. The subject of direc- 
ti(»n in straightforward and interlaced scanning is 
described and illustrated. Considerations involv¬ 
ing the backtrace are analyzi^-d. Synonymous ac¬ 
tions are utilized to clarify the effects obtained 
—a rubberband for instance serves as a suitable 
analogue for the scanning line beam path. The 
simple arithmetic involved in determining the 
dimensions of the picture field is clearly ex¬ 
plained. And the problem of obUiining and 
synchronizing the sawtooth voltage is explained 
in abbreviated form. 

We are inclined to “go to town” in describing 
this book since we are uuite enthused over it. 
Anyone who is interested in modern television 
will find Klectronic Television to be an excellent, 
practical reference. 


ALIGNING PHILCO RECEIVERS, by John F. 
Rider. Published by John F. Rider. Size, 5V4 x 
TVs, 136 pages. Price, 61.00. 

This collection of alignment instructions cov¬ 
ers every Philco receiver from the earliest up to 
the latest 1937 model. Of special interest to the 
practicing radio man Is the fact that an excep¬ 
tionally terse meth<id of presenting important 
servicing information has been followed—it is 
not necessary to wade through lengthy descrip¬ 
tive text in order to obtain essential data. Thc*;c 
data include trimmer idenliticatiun nitmbers that 
appear in both tables and chassis layouts. The 
author merits siiecial commendation for his 
unusual success in condensing un<l accurately 
presenting these aligning instructions. 


TELEVISION—A GUIDE FOR THE AMA¬ 
TEUR. by Sidney A. Moseley and Herbert McKay. 
Published by Oxford University Press. Size. 

\ 8*4 ins.. Ill pages; 50 figures, and 3o excep¬ 
tionally informative plates. Price. $2.00. 

If the reaiier does not mind translating “Eng- 
l!.sh*’ into American for instance “wireless” 
into “radio”) then thw b4iok is recommended for 
the beginner in television who has a smattering 
of know'ledge on subjtHrts radio. 

This book is 4d interest as a modern reference 
work <in present-<lay television that includes not 
only electronic but also mechanical systems. In 
thus cunnc<‘tion the volume is almost exclusively 
a reference to work in England. Companies gen- 
erou.sly represented in the btH)k include Hairxl 
Television. luR.C.. O.E. (England). International 
Televisuin Corp., Marconi-E.M.l. Television, and 
Scophony. The book is well 8iipplic<l with photo¬ 
graphic illustrations of commercial ettuipment— 
interesting views of details. mainly—and 
sketches that show all the outsUinding prin¬ 
ciples of interest involved in these several sys¬ 
tems. 


This book concludes with a useful chapter on 
televLion terms. 


IL RADIO LIRRO, by D, E. Ravalico. Thi*"* 
Edition. Published by Ulrico Hoepli. Milano, 
Italy. Size 5 x lYt ins., 613 pages, paper bound. 

Written in Italian, this 3rd revLed edition rf 
U Utidio laihro is an important contric.ition to 
radio literature. Although the text of this ex¬ 
tensive book will be intelligible only to these 
wh<i understand Italian, many <if the more th. i 
400 illustrations contained in this volume will 
interest the technician. Note that this 3rd e<li- 
tion Ls completely revised and much outmoded 
material in the 2nd edition has been eliminated. 
The 22 chapters of this hook embrace a pra - 
tically complete discussion of radio from the 
elements of electricity through to the legal 
angles of radio technique. Included in the volume 
are over 450 pages of commercial European dia¬ 
grams that will interest the designer of radio 
equipment for export. 


TWO HUNDRED METERS AND DOWN, by 
Clinton R. DeSoto. Published by The American 
Radio Relay LeainiJ. Inc. Size. 6% x 9% iiis„ 
184 pages. Price, $1.00. 

Historical in character, this volume fills a most 
important niche in the annals of radio. A 9-page 
introduction entitled ’’The Radio Amateur” con¬ 
tains mfiny important facts and figures. Part I 
—I’ioneers, contains 8 chapters embracing the 
period from the inception of amateur radio to 
the war period. Part II—Development and 
Recognition, contains 4 chapters discussing pot^t- 
war developments. Part Ill—International High- 
Freiiuency Communication, describes all the 
interna! ramifications of present-day amateur 
radio. The conclusion, ’’Whither Amateur 
Radio?”, takes into account possibilities for the 
licensed amateur in television. 


OPERATING NOTES 

(Co7ttinued from page 127) 

No. 2 and is caused by the moving contact of 
the third section of the range switch engaging 
the seL-ond wiping contact before disengaging 
the first wiping contact. The remedy in this 
ease is to bend the .ser‘on<l wiping contact up 
slightly at one end so that the moving contact i.-^ 
fully disengaged from the first wiping contact 
before engagifig the second wiping contact. 

The condition of weak reception, if any at all. 
an<l a strung station or r^unance hiss on the 
short-wave bands only has been traced to an 
open-circuited postage-stamp type coupling 
condenser connected between the two bottom 
contacts of the third and fourth switch sections 
of the wave-hand switch. A mica replacement 
of any value between 0.001-mf. and 250 mmf. 
will turn the trick. 

Intermittent reeet»tion. or a.s the complaint 
may be termed, cutting off or fading, is oftnii 
the result of an <q»en-t ircuit grid coupling i;,n- 
denscr for the type 75 tube. Where the symptom.; 
are very weak reception, slight hum and distor- 
tum, look for an opon-eircuile<l coiidltioTi of the 
ahave coupling condenser. The models 44 and 1-11 
ai‘e almost identical, with several minor refine¬ 
ments and a shadowgraph tuning meter incor¬ 
porated into the latter. 

Pkktuam M. Freed 


Atwater Kent Mod?! 4’*, The complaint on this 
set was that.it would ivn operate. In cho<*king 
the voltages from the t»ower-p;ick terminals, with 
set connected, the voltages were found to bo very 
low. A clrcnit-to-circuit analysis was made with 
the chassis disconnected from the power-pack. 

In making continuity tests on the chassis for 
shorted or leaking condensers, the trouble was 
located in the R.F. filament-circuit by-pass con¬ 
densers. After removing the defective comlenser 
from the filament circuit and checking the volt¬ 
ages, both at the power-pack and the chassis, 
everything was found to he correct. But the lou<l- 
speaker had a mushy quality; which was traced 
to the speaker filter condenser in the output cir¬ 
cuit on the chassis. After ix^placing this con¬ 
denser the set worked i^erfectly. 

Ggorgg A. Carroll 
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Hero is a 

Which Every Radio Man Can Use io Advantage! 






ServicinfT with the Oseilloscope Servicinjr 
with a Sintrle MettM'—“Whsit’s Wroiii? With 
Your Raflio*’ chart Tai>er8 of Volume Con¬ 
trols. and use of various types -Ideas for the 
Service Shop Ali»fninjr A11-Wave receivers. 


7’ime and Mone>-Sai;ing Kinks 
In this section you protit hy the experience 
of other ra<lio men. These kink^ are really 
valuable “short-cuts" which save much lime 
an«l, very often, money. They are “p^-t" itleas 
put into practice. 


Important Articles Which Have 
Appeared in RADIO-CRAFT 


Design of Transformers for Class "AR" and 
**R“ operation A table of Inter-Electrode 
Capacities for -tO ditTefcnt tid)e types How 
to make a Flo.itinjr-Giid Relay -Construc¬ 
tion of a moilern Tretisure l..ocator—Mow to 
ffet 1)Y <»n your All-Wave Radio—Mnkint; a 
5-meter Transceiver for use in car or boat. 

New Tubes Developed in 1936 

Chrlractc^i^ tics of the Newest Receivinp 
Tulx-s of all manufaettirers. ^rivin^r uses, 
characteristics, present equivalents (if any) 
and all pertinent data. 


RADIO-CRAFT, 99 Hudson St., New York, N. Y. 

Gentlemen; Enclo e<l you will fin<l my remittance of One Dollar ($1.00) for 
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Semi me AHSOUri ELY FREE, and POSTPAID, my copy of RADIO 
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Name Address 


City State. 

(Send remittance by check or m<mey order. KeRister your letter if you aend 
cash or unused U. S. Postage Slampa.) RC-837 
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OVER 
ILLUSTRATIONS 


T he Eilitors of RADIO-CRAFT have E 
prepare<l a special book for yoti. The 
new book—1037 RADIO REFERENCE 
ANNU.'M..— is not for sale, but available 
only to subscril>ers. both new and ol<l, with 
:i Seven Months’ Suhscription to RADiO- 
CRAFT. The price of this Special Offer is 
only One Dollar ($1.00|—and as an adili- 
tional savinir, the hook is mjiileil to you 
postpaid, just as the mufjazine is each 
month. 

Carefully nutline<l below is the contents of —=: 
this nevv book : it contains information 
which every radio man nee^ls. The botik con- 
tains 61 pattes. size 6x9, an<i is replete -=i 
with illustrations. 


Read These Interesting Chapter 
Headings of 1937 RADIO 
REFERENCE ANNUAL 


Buildinir a 12-tube AII-Wave DX receiver— 
Ilow to make a moilern 6-tuhe Car Radio 
set buildiim up a 2-tulic Hepinner's 
Set. with several different power supplies 
for various uses -Const nict inir a 2-tulK? 
midget set for portable use—How to build 
a “talking" briefcase—no aerial or ground 
needed. 


Audio and P. A. Equipment 

Makimr an Audio U;us.< Rooster, usimf direct 
couplini;—Ilow to build and add a Dual- 
Channel Amplifier to your receiver Con- 
stnictinvr a 1 liKh-Fidelity Amplifier Con¬ 
struction of a 3-tubc A.C.-opcratetl Pream- _ 

plifier—Fundamentals of "Decibel Level" 

.and “Deciliel Gain". 

Test Equipment Construction 

How to make an "Fdectronic Eye" output 
meter- How to construct an ultra-compact 
Universal Voll-Ohm-Milliammcter- How to 
make a Resistance'-Capa city testet'—How to 
Ruild a Pocket Adapter for set testinjr— 
Riiihlinjr a Portable Capacity brid»?e—Con- 
struct ion of a V.T. Voltmeter in compact ^2 
form How to Make a Moflern Set Analyzer, 

M 

Articles for the Scri?icc Man 


Receiver Construction 


















"DWARF-TIGER" DYKANOL 

TUBULAR PAPER CAPACITORS TRANSMITTING CAPACITORS 


ETCHED FOIL 

DRT ELECTROLTTICS 

TYPE JR. Triply sealed in 
tiny silver-coated cardboard 
containers and equipped with 
convenient color-coded flex¬ 
ible wire leads. Ideal for the 
efficient servicing of difficult 
jobs. No need for a variety 
of expensive exact duplicate 
replacements. 


MOLDED MICA 

TRANSMiniNG CAPACITORS 

TYPE 4 and 9. Constructed 
of only the finest of raw ma¬ 
terials these capacitors are 
the standard by which others 
arc measured in the con¬ 
denser industry. Extensively 
utilized in aircraft* marine 
and submarine transmitters. 


PAPER DIELECTRIC FILTER 
CONDENSERS 

TYPE PE. Paper dielectric 
condensers with a high mar¬ 
gin of safety, constant capac¬ 
ity rating and negligible 
power factor. Not intended 
to replace electrolytics, but 
similar in size and shape, to 
facilitate mounting in re¬ 
stricted space, w here a paper 
condenser is preferred. 


TYPE DT. A compact, moist¬ 
ure-proof, non-inductive 
condenser that is wax im¬ 
pregnated and oil saturated. 
Wirr leads are soldered and 
firmly anchored. The finest 
and most universally used 
tubulars available. 


TYPE TJ. Dykanol impreg¬ 
nated and filled in hermeti¬ 
cally scaled, non-corrosive 
metal containers, these capa¬ 
citors can be safely operated 
at 10% above voltage rating. 
Extensively utilized by lead¬ 
ing broadcast stations. 
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Remember! There is a C-D capaci¬ 
tor for your every circuit 
requirement 


MICA ® DYKANOL • WET and DBY ELECTROLYTIC 
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